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CLAIMS : 

What is claimed and desired to be secured by United States Letters Patent is: 

1. A method for manufacturing a sheet having an inorganically filled matrix, the method 
comprising the steps of : 

(a) mixing together water, a water-dispersible organic polymer binder, an inert inorganic 
aggregate, and a fibrous material in order to form an inorganically filled mixture in 
which the organic polymer binder is substantially solvated in the water, the organic 
polymer binder and fibrous material together having a concentration in a range from about 
5% to about 60% by volume of total solids in the mixture; 

(b) passing the inorganically filled mixture between forming rollers to form a sheet 
having a desired thickness; and 

(c) evaporating a substantial portion of the water from the sheet to harden the organic 
polymer binder in less than about 10 minutes after forming the sheet, thereby binding the 
aggregates and fibers in the sheet, wherein the sheet has a thickness of about 1 cm or 
less . 

2. A method for manufacturing a sheet as defined in claim 1, 
thickness up to about 3 mm. 

3. A method for manufacturing a sheet as defined in claim 1, wherein the sheet has a 
thickness up to about 1 mm. 

4. A method for manufacturing a sheet as defined in claim 1, wherein the sheet has a 
thickness in a range from about 0.01 mm to about 0.5 mm. 

5. A method for manufacturing a sheet as defined in claim 1, wherein the evaporation of a 
substantial portion of the water from the sheet increases the cohesive strength of the 
inorganically filled matrix. 

6. A method for manufacturing a sheet as defined in claim 1, wherein the evaporation of a 
substantial portion of the water from the sheet increases the form stability of the 
sheet . 

7. A method for manufacturing a sheet as defined in claim 1, wherein the organic polymer 
binder and fibrous material have a combined concentration of from about 5% to about 4 0% 
by volume of total solids in the inorganically filled mixture. 

8. A method for manufacturing a sheet as defined in claim 1, wherein the organic polymer 
binder and fibrous material have a combined concentration of from about 5% to about 3 0% 
by volume of total solids in the inorganically filled mixture. 

9. A method for manufacturing a sheet having an inorganically filled matrix, the method 
comprising the steps of: 

(a) mixing together water, a water-dispersible organic polymer binder, an aggregate 
material, and a fibrous material to form an inorganically filled mixture in which the 
organic polymer binder is substantially solvated in the water, wherein the aggregate 
material has a concentration in a range from about 40% to about 98% by volume of total 
solids in the inorganically filled mixture; 

(b) passing the inorganically filled mixture between forming rollers to form a coherent 
sheet having a thickness; and 

(c) evaporating a substantial portion of the water from the sheet to harden the organic 
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polymer binder in less than about 10 minutes after forming the sheet, thereby binding the 
aggregates to the fibers in the sheet, wherein the sheet has a thickness of about 1 cm or 
less . 

10. A method for manufacturing a sheet as defined in claim 9, wherein step (a) further 
includes adding a hydraulically settable material to the inorganically filled mixture in 
an amount great enough to impart a binding effect within the inorganically filled matrix. 

11. A method for manufacturing a sheet as defined in claim 9, wherein the inorganically 
filled mixture has a rheology such that the sheet made therefrom has sufficient cohesive 
strength to maintain integrity as a sheet as it is suspended between different sets of 
rollers . 

12. A method for manufacturing a sheet as defined in claim 9, wherein the water has a 
concentration in a range from about 5% to about 50% by volume of the inorganically filled 
mixture . 

13. A method for manufacturing a sheet as defined in claim 9, wherein the inorganically 
filled mixture has a yield stress in a range from about 2 kPa to about 5 MPa. 

14. A method for manufacturing a sheet as defined in claim 9, wherein the inorganically 
filled mixture has a yield stress in a range from about 100 kPa to about 1 MPa. 

15. A method for manufacturing a sheet as defined in claim 9, wherein the inorganically 
filled mixture has a yield stress in a range from about 200 kPa to about 700 kPa . 

16. A method for manufacturing a sheet as defined in claim 9, wherein the inorganically 
filled mixture has a viscosity and wherein step (a) includes mixing a dispersant into the 
inorganically filled mixture in order to reduce the viscosity of the mixture. 

17. A method for manufacturing a sheet as defined in claim 16, wherein the dispersant is 
selected from the group consisting of sulfonated naphthalene- formaldehyde condensate, 
sulfonated melamine- formaldehyde condensate, lignosulf onate , acrylic acid, and mixtures 
or derivatives thereof . 

18. A method for manufacturing a sheet as defined in claim 9, wherein step (a) is carried 
out by means of a high shear mixer. 

19. A method for manufacturing a sheet as defined in claim 9, wherein step (a) is carried 
out by means of a kneader-mixer . 

20. A method for manufacturing a sheet as defined in claim 9, wherein the forming rollers 
are heated. 

21. A method for manufacturing a sheet as defined in claim 20, wherein heating the 
rollers reduces adhesion of the inorganically filled mixture to the rollers. 

22. A method for manufacturing a sheet as defined in claim 20, wherein the heated rollers 
remove at least a portion of the water from the inorganically filled sheet. 

23. A method for manufacturing a sheet as defined in claim 20, wherein the heated rollers 
increase the form stability of the inorganically filled sheet. 

24. A method for manufacturing a sheet as defined in claim 20, wherein the rollers are 
heated to a temperature in a range from about 50. degree. C . . to about 12 0. degree. C. 

25. A method for manufacturing a sheet as defined in claim 20, wherein the rollers are 
heated to a temperature in a range from about 60. degree. C. to about 85. degree. C. 

26. A method for manufacturing a sheet as defined in claim 9, wherein the forming rollers 
are cooled to a temperature and wherein step (b) includes the step of heating the 
inorganically filled mixture to a temperature that is significantly higher than the 
temperature of the forming rollers in order to reduce adhesion between the heated mixture 
and the cooled rollers. 

27. A method for manufacturing a sheet as defined in claim 9, wherein the rollers used in 
step (b) have a coating which reduces sticking between the inorganically filled mixture 
and the rollers. 

28. A method for manufacturing a sheet as defined in claim 9, further including the step 
of extruding the inorganically filled mixture through a die prior to step (b) . 

29. A method for manufacturing a sheet as defined in claim 28, wherein the inorganically 
filled mixture is extruded using an auger extruder. 

30. A method for manufacturing a sheet as defined in claim 29, wherein the auger extruder 
has means for removing unwanted air voids within the inorganically filled mixture. 

31. A method for manufacturing a sheet as defined in claim 28, wherein the inorganically 
filled mixture is extruded using a piston extruder. 

32. A method for manufacturing a sheet as defined in claim 28, wherein the inorganically 
filled mixture is extruded into a sheet having a thickness and then passed between the 
forming rollers having a nip that is smaller than the thickness of the extruded sheet 
before it passes between the forming rollers. 

33. A method for manufacturing a sheet as defined in claim 32, wherein the thickness of 
the sheet is reduced in steps by passing the sheet between a plurality of forming rollers 
having progressively smaller nips. 

34. A method for manufacturing a sheet as defined in claim 9, wherein step (b) yields a 
sheet in which the individual fibers of the fibrous material have a substantially random 
orientation within the inorganically filled matrix. 

35. A method for manufacturing a sheet as defined in claim 9, wherein step (b) yields a 
sheet in which the individual fibers of the fibrous material have a substantially 
unidirectional orientation within the inorganically filled matrix. 

36. A method for manufacturing a sheet as defined in claim 9, wherein step (b) yields a 
sheet in which the individual fibers of the fibrous material have a substantially 
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bidirectional orientation. 

37. A method for manufacturing a sheet as defined in claim 9, wherein step (b) yields a 
sheet in which the individual fibers of the fibrous material at or near a surface of the 
sheet have a substantially greater directional orientation than the fibers within the 
interior of the sheet . 

38. A method for manufacturing a sheet as defined in claim 9, wherein step (c) is carried 
out with the aid of a heated drying roller. 

39. A method for manufacturing a sheet as defined in claim 9, wherein step (c) is carried 
out with the aid of a heated chamber. 

40. A method for manufacturing a sheet as defined in claim 9, wherein step (c) is carried 
out with the aid of a means for drying selected from the group consisting of a microwave 
oven, an infrared oven, a vacuum chamber, and combinations of the foregoing. 

41. A method for manufacturing a sheet as defined in claim 9, further including the step 
of applying a coating material to a surface of the sheet . 

42. A method for manufacturing a sheet as defined in claim 41, wherein the coating 
material comprises a biodegradable material . 

43. A method for manufacturing a sheet as defined in claim 41, wherein the coating 
material increases the ability of the sheet to resist water degradation. 

44. A method for manufacturing a sheet as defined in claim 41, wherein the coating 
material increases flexibility of the sheet. 

45. A method for manufacturing a sheet as defined in claim 41, wherein the coating 
material is selected from the group consisting of melamine, polyvinyl chloride, polyvinyl 
alcohol , polyvinyl acetate, polyacrylate , hydroxy-propylmethylcellulose , polyethylene 
glycol, acrylics, polyuretnane, polylactic acid, starch, soy bean protein, polyethylene, 
synthetic polymers, waxes, elastomers, edible oils, and mixtures or derivatives thereof. 

46. A method for manufacturing a sheet as defined in claim 41, wherein the coating 
material is selected from the group consisting of sodium silicate, calcium carbonate, 
kaolin, silicon oxide, aluminum oxide, ceramic, and mixtures or derivatives thereof. 

47. A method for manufacturing a sheet as defined in claim 9, further including the step 
of laminating a second sheet to the sheet . 

48. A method for manufacturing a sheet as defined in claim 47, wherein the second sheet 
has an inorganically filled matrix. 

49. A method for manufacturing a sheet as defined in claim 47, wherein the second sheet 
is selected from the group consisting of organic polymer sheets, metal foils, fiber 
sheets, ceramic sheets, ionomers, elastomeric sheets, plastic sheets, cellophane sheets, 
nylon sheets, wax sheets, metallized films, and combinations thereof. 

50. A method for manufacturing a sheet as defined in claim 9, further including the step 
of corrugating the sheet. 

51. A method for manufacturing a sheet as defined in claim 9, further including the step 
of creping the sheet . 

52. A method for manufacturing a sheet as defined in claim 9, further including the step 
of compacting the sheet . 

53. A method for manufacturing a sheet as defined in claim 52, further including the step 
of drying the sheet following the compaction step. 

54. A method for manufacturing a sheet as defined- in claim 9, further including the step 
of applying an indicia onto the sheet , 

55. A method for manufacturing a sheet as defined in claim 54, wherein the step of 
applying an indicia comprises passing the sheet between a pair of rollers capable of 
forming an imprint within the sheet . 

56. A method for manufacturing a sheet as defined in claim 9, further including the step 
of score cutting the sheet . 

57. ' A method for manufacturing a sheet as defined in claim 9, further including the step 
of scoring the sheet . 

58. A method for manufacturing a sheet as defined in claim 9, further including the step 
of perforating the sheet. 

59. A method for manufacturing a sheet as defined in claim 9, further including the step 
of finishing of the sheet in order to alter the quality of a surface of the sheet. 

60. A method for manufacturing a sheet as defined in claim 59, wherein the finishing step 
is carried out by passing the sheet between a pair of calendering rollers in order to 
increase the smoothness of a surface of the sheet . 

61. A method for manufacturing a sheet as defined in claim 59, wherein the finishing step 
is carried out by passing the sheet between a pair of rollers which impart a textured 
surface to the sheet . 

62. A method for manufacturing a sheet as defined in claim 9, further including the step 
of rolling the sheet from which a substantial portion of the water has been evaporated 
onto a spool in order to form a roll. 

63. A method for manufacturing a sheet as defined in claim 9, further including the step 
of cutting the sheet into discontinuous sheets and stacking said discontinuous sheets in 
order to form a stack of sheets. 

64. A method for manufacturing a sheet as defined in claim 9, further including the step 
of remoistening a substantially hardened sheet in order to impart flexibility to the 
sheet . 

65. A method for manufacturing a sheet as defined in claim 9, further including the step 
of incorporating finely dispersed voids within the inorganically filled matrix. 
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6"6 . A method for manufacturing a sheet as defined in claim 9, further i 
of using the sheet to manufacture printed material. 

67. A method for manufacturing a sheet as defined in claim 9, further i 
of fashioning the sheet into a container. 

68. A method for manufacturing a sheet as defined in claim 67, wherein 
comprises a food or beverage container. 

69. A method for manufacturing a sheet as defined in claim 9, further i 
of fashioning the sheet into an article of manufacture. 

70. A method for manufacturing a sheet as defined in claim 9, wherein t 
the inorganically filled matrix of the sheet is less than about 3 mm. 

71. A method for manufacturing a sheet as defined in claim 9, wherein t 
the inorganically filled matrix of the sheet is less than about 1 mm. 

72. A method for manufacturing a sheet as defined in claim 9, wherein t 
the inorganically filled matrix of the sheet is in a range from about 0 
0.5 min. 

73. A method for manufacturing a sheet as defined in claim 9, wherein 
filled matrix of the sheet is water degradable. 

74. A method for manufacturing a sheet as defined in claim 9, wherein the inorganically 
filled matrix of the sheet is readily degradable into environmentally neutral components. 

75. A method for manufacturing a sheet as defined in claim 9, wherein the inorganically 
filled matrix of the sheet has a maximum density of about 1.5 g/cm.sup.3. 

76. A method for manufacturing a sheet as defined in claim 9, wherein the inorganically 
filled matrix of the sheet can elongate up to about 2 0% without completely fracturing 
while in a green state. 

77. A method for manufacturing a sheet as defined in claim 9, 
filled matrix of the sheet can elongate in a range from about 
completely fracturing while in a substantially hardened state. 

78. A method for manufacturing a sheet as defined in claim 9, 
tensile strength in a range from about 5 MPa to about 6 0 MPa . 

79. A method for manufacturing a sheet as defined in claim 9, 
filled mixture includes inorganic components having a concentration in a range from about 
50% to about 95% by volume of total solids in the inorganically filled mixture. 

80. A method for manufacturing a sheet as defined in claim 9, wherein the inorganically 
filled mixture includes inorganic components having a concentration in a range from about 
60% to about 80% by volume of total solids in the inorganically filled mixture. 

81. A method for manufacturing a sheet as defined in claim 9, wherein the aggregate 
material comprises at least two different aggregate materials. 

82. A method for manufacturing a sheet as defined in claim 9, wherein the aggregate 
material comprises individual particles that are size optimized in order to achieve a 
desired particle packing density of the aggregate material within the inorganically 
filled moldable mixture. 

83. A method for manufacturing a sheet as defined in claim 82, wherein the particle 
packing density of the aggregate material is at least about 0.65. 

84. A method for manufacturing a sheet as defined in claim 82, wherein the particle 
packing density of the aggregate material is at least about 0.85. 

85. A method for manufacturing a sheet as defined in claim 9, wherein the aggregate 
material comprises a light-weight aggregate which reduces the density and increases the 
insulation ability of the sheet. 

86. A method for manufacturing a sheet as defined in claim 85, wherein the lightweight 
aggregate is selected from the group consisting of perlite, vermiculite, hollow glass 
spheres, porous ceramic spheres, lightweight expanded geologic materials, pumice, and 
mixtures thereof . 

87. A method for manufacturing a sheet as defined in claim 9, wherein the aggregate 
material is selected from the group consisting of clay, gypsum, calcium carbonate, mica, 
silica, alumina, sand, gravel, sandstone, limestone, and mixtures thereof. 

88. A method for manufacturing a sheet as defined in claim 9, wherein the aggregate 
material includes an inorganic gel . 

89. A method for manufacturing a sheet as defined in claim 88, wherein the inorganic gel 
is selected from the group consisting of silica gel, aluminum silicate gel, calcium 
silicate gel, and mixtures thereof. 

90. A method for manufacturing a sheet as defined in claim 88 , 

has a concentration such that a desired amount of moisture is maintained within the 
inorganically filled matrix of the sheet. 

91. A method for manufacturing a sheet as defined in claim 9, 
material comprises a polymerized silicate. 

92. A method for manufacturing a sheet as defined in claim 9, 

material comprises an organic aggregate selected from the group consisting of seeds, 
starches, gelatins, agar-type materials, and mixtures or derivatives thereof. 

93. A method for manufacturing a sheet as defined in claim 9, wherein the organic polymer 
binder and fibrous material have a total concentration in a range from about 5% to about 
60% by volume of total solids in the inorganically filled mixture. 

94. A method for manufacturing a sheet as defined in claim 93, wherein the organic 
polymer binder and fibrous material have a total concentration less than about 4 0% by 
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vblume of total solids in the inorganically filled mixture. 

95. A method for manufacturing a sheet as defined in claim 93, wherein the organic 
polymer binder and fibrous material have a total concentration less than about 30% by 
volume of total solids in the inorganically filled mixture. 

96. A method for manufacturing a sheet as defined in claim 9, wherein the 

water-dispersable organic polymer binder has a concentration in a range from about 1% to 
about 50% by volume of total solids in the inorganically filled mixture. 

97. A method for manufacturing a sheet as defined in claim 9, wherein the 

water-dispersable organic polymer binder has a concentration in a range from about 2% to 
about 30% by volume of total solids in the inorganically filled mixture. 

98. A method for manufacturing a sheet as defined in claim 9, wherein the 

water-dispersable organic polymer binder has a concentration in a range from about 5% to 
about 20% by volume of total solids in the inorganically filled mixture. 

99. A method for manufacturing a sheet as defined in claim 9, wherein the 
water-dispersable organic polymer binder comprises a cellulose-based polymer. 

100. A method for manufacturing a sheet as defined in claim 99, wherein the 
cellulose-based polymer is selected from the group consisting of 

methylhydroxyethylcellulose, hydroxymethylethylcellulose , carboxymethylcellulose, 
methylcellulose, ethylcellulose, hydroxyethylcellulose , hydroxyethylpropylcellulose, and 
mixtures or derivatives thereof. 

101. A method for manufacturing a sheet as defined in claim 9, wherein the 
water-dispersable organic polymer binder comprises a starch-based polymer. 

102. A method for manufacturing a sheet as defined in claim 101, wherein the starch-based 
polymer is selected from the group consisting of amylopectin, amylose, seagel, starch 
acetates, starch hydroxyethyl ethers, ionic starches, long-chain alkylstarches , dextrins, 
amine starches, phosphate starches, dialdehyde starches, and mixtures or derivatives 
thereof . 

103. A method for manufacturing a sheet as defined in claim 9, wherein the 
water-dispersable organic polymer binder comprises a protein-based material . 

104. A method for manufacturing a sheet as defined in claim 103, wherein the 
protein-based material is selected from the group consisting of prolamine, collagen, 
gelatin, glue, casein, and mixtures or derivatives thereof. 

105. A method for manufacturing a sheet as defined in claim 9, wherein the 

water-dispersable organic polymer binder is selected from the group consisting of alginic 
acid, phycocolloids, agar, gum arabic, guar gum, locust bean gum, gum karaya, gum 
tragacanth, and mixtures or derivatives thereof. 

106. A method for manufacturing a sheet as defined in claim 103, wherein the 
water-dispersable organic polymer binder comprises a synthetic organic polymer. 

107. A method for manufacturing a sheet as defined in claim 106, wherein the synthetic 
organic polymer is selected from the group consisting of polyvinyl pyrrolidone, 
polyethylene glycol, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic acids, 
polyacrylic acid salts, polyvinylacrylic acids, polyvinyl acrylic acid salts, 
polyacrylimides, polylactic acid, ethylene oxide polymers, synthetic clay, latex, and 
mixtures or derivatives thereof. 

108. A method for manufacturing a sheet as defined in claim 9, wherein the fibrous 
material has a concentration in a range from about 0.5% to about 50% by volume of total 
solids in the inorganically filled mixture. 

109. A method for manufacturing a sheet as defined in claim 9, 
material has a concentration in a range from about 
solids in the inorganically filled mixture. 

110. A method for manufacturing a sheet as defined in claim 9, 
material has a concentration in a range from about 
solids in the inorganically filled mixture. 

111. A method for manufacturing a sheet as defined in claim 9, wherein the fibrous 
material comprises organic fibers. 

112. A method for manufacturing a sheet as defined in claim 111, wherein the organic 
fibers are selected from the group consisting of hemp, cotton, bagasse, abaca, flax, 
southern pine, and southern hardwood fibers, and mixtures or derivatives thereof. 

113. A method for manufacturing a sheet as defined in claim 9, wherein the fibrous 
material comprises inorganic fibers. 

114. A method for manufacturing a sheet as defined in claim 113, wherein the inorganic 
fibers are selected from the group consisting of glass fibers, silica fibers, ceramic 
fibers, carbon fibers, metal fibers, and mixtures or derivatives thereof. 

115. A method for manufacturing a sheet as defined in claim 9, wherein the fibrous 
material comprises a mixture of different fibers having varying strengths and 
flexibilities . 

116. A method for manufacturing a sheet as defined in claim 
material increases the tensile strength of the sheet. 

117. A method for manufacturing a sheet as defined in claim 
material increases flexibility of the sheet. 

118. A method for manufacturing a sheet as defined in claim 

material includes individual fibers having an average aspect ratio of at least about 
10:1. 

119. A method for manufacturing a sheet as defined in claim 9, wherein the fibrous 
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material includes individual fibers having an average aspect ratio of at least about 
100:1. 

120. A method for manufacturing a sheet as defined in claim 9, wherein the fibrous 
material includes individual fibers having an average aspect ratio of at least about 
1000:1. 

121. A method for manufacturing a sheet as defined in claim 9, wherein the aggregate 
material includes a hydraulically settable material. 

122. A method for manufacturing a sheet as defined in claim 121, wherein the 
hydraulically settable material comprises a hydraulic cement. 

123. A method for manufacturing a sheet as defined in claim 122, wherein the hydraulic 
cement comprises portland grey cement. 

124. A method for manufacturing a sheet as defined in claim 122, wherein the hydraulic 
cement is selected from the group consisting of portland white cement, slag cement, 
calcium aluminate cement, silicate cement, phosphate cement, high-alumina cement, 
magnesium oxychloride cement, aggregates coated with microfine cement particles, MDF 
cement, DSP cement, and mixtures thereof. 

125. A method for manufacturing a sheet as defined in claim 121, wherein the 
hydraulically settable material comprises calcium sulfate hemihydrate . 

126. A method for manufacturing a sheet as defined in claim 121, wherein the 
hydraulically settable material comprises calcium oxide. 

127. A method for manufacturing a sheet having an inorganically filled matrix, the method 
comprising the steps of: 

(a) mixing together water, a water-dispersible organic polymer binder, an inorganic 
aggregate material, and a fibrous material in order to form an inorganically filled 
moldable mixture in which the organic polymer binder is substantially solvated in the 
water, the inorganic aggregate material having a concentration in a range from about 40% 
to about 98% by volume of total solids in the mixture, the organic polymer binder having 
a concentration in a range from about 1% to about 50% by volume of total solids in the 
mixture, the fibrous material having a concentration in a range from about 0.5% to about 
50% by volume of total solids in the mixture, and the water having a concentration in a 
range from about 5% to about 50% by volume of the mixture; 

(b) passing the organically filled mixture between forming rollers to form a sheet having 
a desired thickness; and 

(c) evaporating a substantial portion of the water from the sheet to harden the organic 
polymer binder in less than about 10 minutes after forming the sheet, thereby binding the 
aggregates and fibers in the sheet, wherein the sheet has a thickness in a range from 
about 0.01 mm to about 1 cm. 

128. A method for manufacturing a sheet as defined in claim 127, wherein the 
inorganically filled matrix of the sheet has a thickness up to about 3 mm. 

129. A method for manufacturing a sheet as defined in claim 127, wherein the 
inorganically filled matrix of the sheet has a thickness up to about 1 mm. 

130. A method for manufacturing a sheet as defined in claim 127, wherein the 
inorganically filled matrix of the sheet has a density in a range from about 0.4 
g/cm.sup.3 to about 1.5 g/cm.sup.3. 

131. A method for manufacturing a sheet having an inorganically filled matrix, the method 
comprising the steps of: 

(a) mixing together water, a water-dispersible organic polymer binder, a 
nonhydraulically- reactive aggregate filler, and a fibrous material to form an 
inorganically filled mixture in which the organic polymer binder is substantially 
solvated in the water, the organic polymer binder and fibrous material having a combined 
concentration in a range from about 5% to about 60% by volume of total solids in an 
inorganically filled mixture; 

(b) passing the inorganically filled mixture between forming rollers to form a sheet 
having a desired thickness; and 

(c) evaporating a substantial portion of the water from the sheet to harden the organic 
polymer binder in less than about 10 minutes after forming the sheet, thereby binding the 
aggregates and fibers in the sheet, wherein the sheet has a thickness of less than about 
1 cm . 

132. A method for manufacturing a sheet having an inorganically filled matrix, the method 
comprising the steps of: 

(a) mixing together water, a water-dispersible organic polymer binder, an inert aggregate 
material, and a fibrous material to form an inorganically filled mixture in which the 
organic polymer binder is substantially solvated in the water; 

(b) passing the inorganically filled mixture between forming rollers to form a sheet 
having a thickness less than about 1 mm; and 

(c) evaporating a substantial portion of the water from the sheet to harden the organic 
polymer binder in less than about 10 minutes after forming the sheet, thereby binding the 
aggregates and fibers in the sheet. 

133. A method for manufacturing a sheet having an inorganically filled matrix, the method 
comprising the steps of: 

(a) mixing together water, a water-dispersible organic polymer binder, an aggregate 
material, and a fibrous material to form an inorganically filled moldable mixture in 
which the organic polymer binder is substantially solvated in the water, the aggregate 
material having a concentration in a range from about 40% to about 98% by volume of total 
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solids in the inorganically filled mixture; 

(b) passing the inorganically filled moldable mixture between forming rollers to 
initially form the moldable mixture into a sheet; 

(c) evaporating a substantial portion of the water from the sheet to harden the organic 
polymer binder in less than about 10 minutes after forming the sheet, thereby binding the 
aggregates and fibers in the sheet, wherein the sheet has a thickness of less than about 

1 cm ; and 

(d) rolling the sheet obtained from step (c) onto a spool. 

134. A method for manufacturing a sheet having an inorganically filled matrix, the method 
comprising the steps of : 

(a) mixing together water, a water-dispersible organic polymer binder, an aggregate 
material, and a fibrous material to form an inorganically filled moldable mixture in 
which the organic polymer binder is substantially solvated in the water, the aggregate 
material having a concentration in a range from about 40% to about 98% by volume of total 
solids in the inorganically filled mixture; 

(b) passing the inorganically filled moldable mixture between forming rollers to 
initially form the moldable mixture into a sheet; 

(c) evaporating a substantial portion of the water from the sheet by passing the sheet 
obtained in step (b) around a portion of at least one substantially cylindrical drying 
roller to harden the organic polymer binder in less than about 10 minutes after forming 
the sheet, thereby binding the aggregates and fibers in the sheet. 
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CLAIMS : 

What is claimed and desired to be secured by United States Letters Patent is: 

1 . An article of manufacture comprising a first member hingedly attached to a second 
member by a hinge, at least a substantial portion of said hinge comprising an 
inorganically filled matrix including a substantially homogeneous mixture of organic 
binder and inorganic aggregate, said organic binder being selected from the group 
consisting of polysaccharides, proteins, and mixture or derivatives thereof, said 
inorganic aggregate having a concentration in a range from about 4 0% to about 95% by 
weight of total solids in the matrix, the inorganically filled matrix further including a 
fibrous material substantially homogeneously dispersed throughout said matrix. 

2. An article of manufacture as defined in claim 1, further including a coating material 
on a surface of said inorganically filled matrix of said' hinge. 

3. An article of manufacture as defined in claim 2, wherein said coating material renders 
said inorganically filled matrix more resistant to water penetration. 

4. An article of manufacture as defined in claim 2, wherein said coating material renders 
said inorganically filled matrix more flexible. 

5. An article of manufacture as defined in claim 2, wherein said coating material is safe 
for use with food or beverages. 

6. An article of manufacture as defined in claim 2, wherein said coating material 
comprises a biodegradable material . 

7. An article of manufacture as defined in claim 2, wherein said coating material is 
selected from the group consisting of melamine, polyvinyl chloride, polyvinyl alcohol, 
polyvinyl acetate, polyacrylates , hydroxypropylmethylcellulose , polyethylene glycol, 
acrylics, polyurethane , polylactic acid, starch, soy bean protein, polyethylene, 
synthetic polymers, waxes, elastomers, edible oils, and mixtures or derivatives thereof. 

8. An article of manufacture as defined in claim 2, wherein said coating material is 
selected from the group consisting of sodium silicate, calcium carbonate, kaolin, silicon 
oxide, aluminum oxide, ceramic, and mixtures thereof. 

9. An article of manufacture as defined in claim 1, wherein said inorganically filled 
matrix of said hinge further includes a pulp-containing material disposed thereon. 

10. An article of manufacture as defined in claim 9, wherein said pulp-containing 
material is a paper strip. 

11. An article of manufacture as defined in claim 1, wherein said first and second 
members have a mechanical resistance to bending and elongation within a first range and 
wherein said hinge comprises an area of reduced mechanical resistance to bending and 
elongation within a second range that is less than the first range of mechanical 
resistance . 

12. An article of manufacture as defined in claim 1, wherein said first and second 
members have a thickness within a first range and wherein said hinge comprises an area of 
reduced thickness within a second range that is less than the first range of thickness. 

13. An article of manufacture as defined in claim 1, wherein each of said first and 
second member comprises an inorganically filled matrix comprising a substantially 
homogenous mixture of a water-dispersible organic binder and an aggregate material. 

14. An article of manufacture as defined in claim 1, wherein said inorganically filled 
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•matrix of said hinge has a thickness in a range from about 0.01 mm to about 1 mm. 

15. An article of manufacture as defined in claim 1, wherein said hinge is a living 
hinge . 

16. An article of manufacture as defined in claim 1, wherein said inorganically filled 
matrix of said hinge has a thickness in a range from about 0.05 mm to about 0.5 min. 

17. An article of manufacture as defined in claim 1, wherein said inorganic aggregate has 
a concentration in a range from about 50% to about 95% by volume of total solids in said 
matrix . 

18. An article of manufacture as defined in claim 1, wherein said inorganic aggregate has 
a concentration in a range from about 60% to about 80% by volume of total solids in said 
matrix . 

19. An article of manufacture as defined in claim 1, wherein said inorganic aggregate 
comprises a lightweight aggregate selected from the group consisting of perlite, 
vermiculite, hollow glass spheres, porous ceramic spheres, lightweight expanded geologic 
materials, pumice, and mixtures thereof. 

20. An article of manufacture as defined in claim 1, wherein said inorganic aggregate is 
selected from the group consisting of clay, gypsum, calcium carbonate, mica, silica, 
alumina, sand, gravel, sandstone, limestone, and mixtures thereof. 

21. An article of manufacture as defined in claim 1, wherein said inorganically filled 
matrix further includes an organic aggregate selected from the group consisting of cork, 
seeds, starches, gelatins, agar materials, and mixtures thereof. 

22. An article of manufacture as defined in claim 1, wherein said inorganic aggregate 
comprises a polymerized silicate. 

23. An article of manufacture as defined in claim 1, wherein said organic binder has a 
concentration in a range from about 1% to about 50% by volume of total solids in said 
inorganically filled matrix. 

24. An article of manufacture as defined in claim 1, wherein said organic binder has a 
concentration in a range from about 2% to about 30% by volume of total solids in said 
inorganically filled matrix. 

25. An article of manufacture as defined in claim 1, wherein said organic binder has a 
concentration in a range from about 5% to about 20% by volume of total solids in said 
inorganically filled matrix. 

26. An article of manufacture as defined in claim 1, wherein said organic binder 
comprises a cellulosic ether selected from the group consisting of 
methylhydroxyethylcellulose, hydroxymethylethylcellulose , carboxymethylcellulose , 
methylcellulose , ethylcellulose, hydroxyethyl cellulose , hydroxyethylpropylcellulose , and 
mixtures or derivatives thereof. 

27. An article of manufacture as defined in claim 1, wherein said organic binder 
comprises a starch or derivative thereof selected from the group consisting of 
amylopectin, amylose, seagel, starch acetates, starch hydroxyethyl ethers, ionic 
starches, long-chain alkylstarches , dextrins, amine starches, phosphate starches, 
dialdehyde starches, and mixtures or derivatives thereof . 

28. An article of manufacture as defined in claim 1, wherein said organic binder 
comprises a protein or derivative thereof selected from the group consisting of 
prolamine, collagen, gelatin, glue, casein, and mixtures or derivatives thereof. 

29. An article of manufacture as defined in claim 1, wherein said organic binder is 
selected from the group consisting of alginic acid, phycocolloids , agar, gum arabic, guar 
gum, locust bean gum, gum karaya, gum tragacanth, and mixtures or derivatives thereof. 

30. An article of manufacture as defined in claim 1, wherein said inorganically filled 
matrix further includes a synthetic organic polymer selected from the group consisting of 
polyvinyl pyrrolidone, polyethylene glycol, polyvinyl alcohol, polyvinylmethyl ether, 
polyacrylic acids, polyacrylic acid salts, polyvinylacrylic acids, polyvinylacrylic acid 
salts, polyacrylimides, polylactic acid, ethylene oxide polymers, synthetic clay, latex, 
and mixtures or derivatives thereof. 

31. An article of manufacture as defined in claim 1, wherein said fibrous material has a 
concentration in a range from about 0.5% to about 50% by volume of total solids in said 
inorganically filled matrix. 

32. An article of manufacture as defined in claim 1, wherein said fibrous material has a 
concentration in a range from about 2% to about 30% by volume of total solids in said 
inorganically filled matrix. 

33. An article of manufacture as defined in claim 1, wherein said fibrous material has a 
concentration in a range from about 5% to about 20% by volume of total solids in said 
inorganically filled matrix. 

34. An article of manufacture as defined in claim 1, wherein said fibrous material 
comprises organic fibers. 

35. An article of manufacture as defined in claim 34, wherein said organic fibers are 
selected from the group consisting of hemp, cotton, bagasse, abaca, flax, southern pine, 
southern hardwood fibers, and mixtures thereof. 

36. An article of manufacture as defined in claim 1, wherein said fibrous material 
comprises inorganic fibers. 

37. An article of manufacture as defined in claim 36, wherein said inorganic fibers are 
selected from the group consisting of glass fibers, silica fibers, ceramic fibers, carbon 
fibers, metal fibers, and mixtures thereof. 

38. An article of manufacture as defined in claim 1, wherein said fibrous material 
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includes individual fibers having an aspect ratio greater than about 10:1. 

39. An article of manufacture as defined in claim 1, wherein said fibrous material 
includes individual fibers having an average aspect ratio greater than about 100:1. 

40. An article of manufacture as defined in claim 1, wherein said fibrous material 
comprises individual fibers having a substantially random orientation within said 
inorganically filled matrix. 

41. An article of manufacture as defined in claim 1, wherein said fibrous material 
comprises individual fibers having a substantially unidirectional orientation within said 
inorganically filled matrix. 

42. An article of manufacture as defined in claim 1, wherein said hinge is formed at 
least in part by cutting a score in said inorganically filled matrix. 

43. An article of manufacture as defined in claim 1, wherein said hinge is formed at 
least in part by pressing a score in said inorganically filled matrix. 

44. An article of manufacture as defined in claim 1, wherein said hinge may be bent up to 
an angle of about 90. degree, without substantial fracture of said inorganically filled 
matrix . 

45. An article of manufacture as defined in claim 1, wherein said hinge may be bent up to 
an angle of about 180. degree, without substantial fracture of said inorganically filled 
matrix . 

46. A container comprising a first member hingedly attached to a second member by a 
hinge, at least a substantial portion of said hinge comprising an inorganically filled 
matrix including a substantially homogeneous mixture of organic binder and inorganic 
aggregate, said organic binder being selected from the group consisting of 
polysaccharides, proteins, and mixtures or derivatives thereof, said inorganic aggregate 
having a concentration in a range from about 4 0% to about 95% by weight of total solids 
in said matrix, said inorganically filled matrix further including a fibrous material 
substantially homogeneously dispersed throughout said matrix. 

47. A container as defined in claim 46, wherein said first and second members have a 
mechanical resistance to bending and elongation within a first range and wherein said 
hinge comprises an area of reduced mechanical resistance to bending and elongation within 
a second range that is less than the first range of mechanical resistance. 

48. A container as defined in claim 46, wherein said first and second members have a 
thickness within a first range and wherein said hinge comprises an area of reduced 
thickness within a second range that is less than the first range of thickness. 

49. A container as defined in claim 46, wherein said inorganically filled matrix of said 
hinge has a thickness in a range from about 0.01 mm to about 1 mm. 

50. An article of manufacture as defined in claim 46, wherein said inorganically filled 
matrix of said hinge further includes a pulp-containing material disposed thereon. 

51. An article of manufacture as defined in claim 50, wherein said pulp-containing 
material is a paper strip. 

52. A container as defined in claim 46, further including a coating material on at least 
a portion of a surface of said inorganically filled matrix. 

53. A container as defined in claim 52, wherein said coating material selected from the 
group consisting of melamine, polyvinylchloride , polyvinylalcohol , polyvinyl acetate, 
polyacrylates, hydroxypropylmethylcellulose , polyethyleneglycol , acrylics, polyurethane , 
polylactic acid, starch, soybean protein, polyethylene, synthetic polymers, waxes, 
elastomers, edible oils, and mixtures or derivatives thereof. 

54. A container as defined in claim 52, wherein said coming material is selected from the 
group consisting of sodium silicate, calcium carbonate, kaoline, silicone oxide, aluminum 
oxide, ceramic, and mixtures thereof. 

55. A container as defined in claim 46, wherein each of said first and second members 
comprises an inorganically filled matrix comprising a substantially homogeneous mixture 
of a water-dispersible organic binder and an organic material. 

56. A container as defined in claim 46, wherein said hinge is a living hinge. 

57. A container as defined in claim 46, wherein said inorganic aggregate has a 
concentration in a range from about 50% to about 95% by volume of total solids in said 
matrix . 

58. A container as defined in claim 46, wherein said inorganic aggregate has a 
concentration in range from about 60% to about 80% by volume of total solids in said 
matrix . 

59. A container as defined in claim 46, wherein said inorganic aggregate comprises a 
lightweight aggregate selected from a group consisting of perlite, vermiculite, hollow 
glass spheres, porous ceramic spheres, lightweight expanded geologically materials, 
pumice, and mixtures thereof. 

60. A container as defined in claim 46, wherein said inorganic aggregate is selected from 
a group consisting of clay, gypsum, calcium carbonate, mica, silica, alumina, sand, 
gravel, sandstone, limestone, and mixtures thereof. 

61. A container as defined in claim 46, wherein said organic binder has a concentration 
in a range from about 1% to about 5.0% percent by volume of total solids in said 
inorganically filled matrix. 

62. A container as defined in claim 46, wherein said organic binder has a concentration 
in a range from about 2% to about 30% by volume of total solids in said inorganically 
filled matrix. 

63. A container as defined in claim 46, wherein said organic binder has a concentration 
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wherein said inorganic fibers are selected from 
silica fibers, ceramic fibers, carbon fibers, 



includes individual 



in a range from about 5% to about 20% by volume of total solids in said inorganically 
filled matrix. 

64. A container as defined in claim 46, wherein said organic binder comprises cellulosic 
ether selected from a group of methylhydroxylethylcellulose , hydroxymethylethylcellulose , 
carboxymethylcellulose, methylcellulose , ethylcellulose , hydroxyethylcellulose , 
hydroxyethylpropylcellulose, and mixtures or derivative thereof. 

65. A container as defined in claim 46, wherein said organic binder comprises a starch 
selected from the group consisting of amylopectin, amylose, sea gel, starch acetates, 
starch hydroxyethyl ethers , ionic starches, long- chain alkyl starches, dextrins, amine 
starches, phosphate starches, dialdehyde starches, and mixtures or derivatives thereof. 

66. A container as defined in claim 46, wherein said organic binder comprises a protein 
selected from the group consisting of prolamine, collagen, gelatin, glue, casein, and 
mixtures or derivatives thereof. 

67. A container as defined in claim 46, wherein said organic binder is selected from the 
group consisting of alginic acid, phycocolloids , agar, gum arabic, guar gum, locust bean 
gum, gum karaya, gum tragacanth, and mixtures or derivatives thereof. 

68. A container as defined in claim 46, wherein said fibrous material has a concentration 
in a range from about 0.5% to about 50% by volume of total solids in said inorganically 
filled matrix. 

69. A container as defined in claim 46, wherein said fibrous material has a concentration 
in a range from about 2% to about 30% by volume of total solids in said inorganically 
filled matrix. 

70. A container as defined in claim 46, wherein said fibrous material has a concentration 
in a range from about 5% to about 20% by volume of total solids in said inorganically 
filled matrix. 

71. A container as defined in claim 46, wherein said fibrous material comprises organic 
fibers . 

72. A container as defined in claim 71, wherein said organic fibers are selected from the 
group consisting of hemp, cotton, bagasse, abaca, flax, southern pine, southern hardwood 
fibers, and mixtures thereof. 

73. A container as defined in claim 46, wherein said fibrous material comprises inorganic 
fibers . 

74. A container as defined in claim 73, 
the group consisting of glass, fibers, 
metal fibers, and mixtures thereof. 

75. A container as defined in claim 46, wherein said fibrous material 
fibers having an aspect ratio greater than about 10:1. 

76. A container as defined in claim 46, wherein said hinge is formed at least in part by 
pressing a score in said inorganically filled matrix. 

77. An article of manufacture comprising a first member hingedly attached to a second 
member by a hinge, at least a substantial portion of said hinge comprising an 
inorganically filled matrix including a substantially homogeneous mixture of organic 
binder and inorganic aggregate, said inorganically filled matrix being formed by removing 
a substantial quantity of water by evaporation from an inorganically filled mixture 
comprising an organic binder selected from the group consisting of polysaccharides, 
proteins, and mixtures or derivatives thereof, water, an inorganic aggregate material 
having a concentration in a range from about 4 0% to about 95% by weight of total solids 
in said mixture, and fibers substantially homogeneously dispersed throughout said 
mixture . 

78. An article of manufacture as defined in claim 77, further including a coating 
material on at least a portion of a surface of said inorganically filled matrix. 

79. An article of manufacture as defined in claim 78, wherein said coating material 
selected from the group consisting of melamine, polyvinylchloride , polyvinylalcohol , 
polyvinyl acetate, polyacrylates , hydroxypropylmethylcellulose , polyethyleneglycol , 
acrylics, polyurethane , polylactic acid, starch, soybean protein, polyethylene, synthetic 
polymers, waxes, elastomers, edible oils, and mixtures or derivatives thereof. 

80. An article of manufacture as defined in claim 78, wherein said coating material is 
selected from the group consisting of sodium silicate, calcium carbonate, kaoline, 
silicone oxide, aluminum oxide, ceramic, and mixtures thereof. 

81. An article of manufacture as defined in claim 77, wherein each of said first and 
second members comprises an inorganically filled matrix comprising a substantially 
homogeneous mixture of a water-dispersible organic binder and an organic material. 

82. An article of manufacture as defined in claim 77, wherein said hinge is a living 
hinge . 

83. An article of manufacture as defined in claim 77, wherein said inorganic aggregate 
has a concentration in range from about 50% to about 95% by volume of total solids in 
said mixture . 

84. An article of manufacture as defined in claim 77, wherein said inorganic aggregate 
has a concentration in range from about 60% to about 80% by volume of total solids in 
said mixture. 

85. An article of manufacture as defined in claim 77, wherein said inorganic aggregate 
comprises a lightweight aggregate selected from a group consisting of perlite, 
vermiculite, hollow glass spheres, porous ceramic spheres, lightweight expanded 
geologically materials, pumice, and mixtures thereof. 
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,86. An article of manufacture as defined in claim 77, wherein said inorganic aggregate is 
"selected from a group consisting of clay, gypsum, calcium carbonate, mica, silica, 
alumina, sand, gravel, sandstone, limestone, and mixtures thereof. 

87. An article of manufacture as defined in claim 77, wherein said organic binder has a 
concentration in a range from about 1% to about 50% percent by volume of total solids in 
said inorganically filled mixture. 

88. An article of manufacture as defined in claim 77, wherein said organic binder has a 
concentration in a range from about 2% to about 30% by volume of total solids in said 
inorganically filled mixture. 

89. An article of manufacture as defined in claim 77, wherein said organic binder has a 
concentration in a range from about 5% to about 20% by volume of total solids in said 
inorganically filled mixture. 

90. An article of manufacture as defined in claim 77, wherein said organic binder 
comprises cellulosic ether selected from a group of methylhydroxylethylcellulose , 
hydroxymethylethylcellulose, carboxymethylcellulose , methylcellulose , ethylcellulose , 
hydroxyethylcellulose, hydroxyethylpropylcellulose , and mixtures or derivative thereof. 

91. An article of manufacture as defined in claim 77, wherein said organic binder 
comprises a starch selected from the group consisting of amylopectin, amylose, sea gel, 
starch acetates, starch hydroxyethylethers , ionic starches, long-chain alkyl starches, 
dextrins, amine starches, phosphate starches, dialdehyde starches, and mixtures or 
derivatives thereof. 

92. An article of manufacture as defined in claim 77, wherein said organic binder 
comprises a protein selected from the group consisting of prolamine, collagen, gelatin, 
glue, casein, and mixtures or derivatives thereof. 

93. An article of manufacture as defined in claim 77, wherein said organic binder is 
selected from the group consisting of alginic acid, phycocolloids , agar, gum arabic, guar 
gum, locust bean gum, gum karaya, gum tragacanth, and mixtures or derivatives thereof. 

94. An article of manufacture as defined in claim 77, wherein said fibers have a 
concentration in a range from about 0.5% to about 50% by volume of total solids in said 
inorganically filled mixture. 

95. An article of manufacture as defined in claim 77, wherein said fibers have a 
concentration in a range from about 2% to about 30% by volume of total solids in said 
inorganically filled mixture. 

96. An article of manufacture as defined in claim 77, wherein said fibers have a 
concentration in a range from about 5% to about 20% by volume of total solids in said 
inorganically filled mixture. 

97. An article of manufacture as defined in claim 77, wherein said fibers comprise 
organic fibers. 

98. An article of manufacture as defined in claim 97, wherein said organic fibers are 
selected from the group consisting of hemp, cotton, bagasse, abaca, flax, southern pine, 
southern hardwood fibers, and mixtures thereof. 

99. An article of manufacture as defined in claim 77, wherein said fibers comprise 
inorganic fibers. 

100. An article of manufacture as defined in claim 99, wherein said inorganic fibers are 
selected from the group consisting of glass, fibers, silica fibers, ceramic fibers, 
carbon fibers, metal fibers, and mixtures thereof. 

101. An article of manufacture as defined in claim 77, wherein said fibers have an aspect 
ratio greater than about 10:1. 

102. An article of manufacture as defined in claim 77, wherein said hinge is formed at 
least in part by pressing a score in said inorganically filled matrix. 

103. An article of manufacture as defined in claim 77, wherein said inorganically filled 
matrix of said hinge further includes a pulp-containing material disposed thereon. 

104. An article of manufacture as defined in claim 103, wherein said pulp- containing 
material comprises a paper strip. 
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428 / 36 .5 , 



What is claimed and desired to be secured by United States Letters Patent is: 
1. An article of manufacture comprising a starch -bound cellular matrix of starch and 
inorganic aggregate, the starch - bound cellular matrix comprising: 
a starch-based binder that has been substantially gelatinized by water and 
through the removal of a substantial quantity of the water by evaporation; 
an inorganic aggregate dispersed throughout the starch -bound cellular matri 
concentration in a range from about 20% to about 90% by weight of total sol 
starch -bound cellular matrix, 

wherein the starch-bound cellular matrix has a thickness less than about 



then hardened 
and 

x in a 

ids within the 



degrades after prolonged exposure to water. 

2. An article of manufacture as defined in claim 
includes a potato starch . 

3. An article of manufacture as defined in claim 
includes a wheat starch. 



cm and 

1, wherein the starch-based binder 
1, wherein the starch-based binder 



1, wherein the starch-based binder is 

, roots, and 



4. An article of manufacture as defined in claim 

selected from the group consisting of starches derived from cereals, tubers 
mixtures thereof . 

5. An article of manufacture as defined in claim 1, wherein the starch-base 
derived from a grain flour. 

6. An article of manufacture as defined in claim ,1, wherein the starch-base 
includes a plurality of different types of starches . 

7. An article of manufacture as defined in claim 1, wherein the starch-base 
includes a modified starch 

8. An article of manufacture as defined in claim 1, wherein the starch-base 
included in an amount in a range from about 10% to about 80% by weight of t 
within the s tarch -bound cellular matrix. 
9 



d binder is 
d binder 
d binder 



An article of manufacture as defined in claim 1, wherein the starch-base 

included in an amount in a range from about 3 0% to about 7 0% by weight of t 
within the starch -bound cellular matrix. 

10. An article of manufacture as defined in claim 1, wherein the starch-bas 
included in an amount in a range from about 4 0% to about 6 0% by weight of t 
within the starch -bound cellular matrix. 

11. An article of manufacture as defined in claim 1, wherein the inorganic 



d binder is 
otal solids 

d binder is 
otal solids 



ed binder is 
otal solids 



aggregate 
aggregate 
aggregate 



includes calcium carbonate. 

12. An article of manufacture as defined in claim 1, wherein the inorganic 
includes sand. 

13. An article of manufacture as defined in claim 1, wherein the inorganic 
includes a plurality of different kinds of aggregates. 

14. An article of manufacture as defined in claim 1, wherein the inorganic 
selected from the group consisting of sandstone, glass beads, mica, clay, ke 
limestone, silica, fused silica, alumina, and mixtures thereof. 

15. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 



aggregate is 
caolin, 
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selected from the group consisting of perlite, vermiculite, hollow glass spheres, 
aerogel, exfoliated rock, and mixtures thereof. 

16. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
imparts a color to the mixture. 

17. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has 
a specific surface area in a range from about 0.1 m.sup.2 /g to about 4 00 m.sup.2 /g . 

18. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has 
a specific surface area in a range from about 0.15 m.sup.2 /g to about 5 0 m.sup.2 /g . 

19. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has 
a specific surface area in a range from about 0.2 m.sup.2 /g to about 2 m.sup.2 /g. 

20. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
includes a lightweight aggregate which lowers the thermal conductivity of the article. 

21. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 
included in an amount in a range from about 30% to about 70% by weight of total solids 
within the starch -bound cellular matrix. 

22. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 
included in an amount in a range from about 4 0% to about 6 0% by weight of total solids 
within the starch -bound cellular matrix. 

23. An article of manufacture as defined in claim 1, wherein the article has a specific 
heat in a range from about 0.1 J/g . multidot . K to about 4 00 J/g . multidot . K at 20. degree. 
C. 

24. An article of manufacture as defined in claim 1, wherein the article has a specific 
heat in a range between about 0.15 J/g . multidot . K to about 50 J/g . multidot . K at 

2 0. degree. C. 

25. An article of manufacture as defined in claim 1, wherein the article has a specific 
heat in a range between about 0.2 J/g .multidot . K to about 2 0 J/g . multidot . K at 20. degree 
C. 

26. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix further includes a mold-releasing agent. 

27. An article of manufacture as defined in claim 26, wherein the mold-releasing agent 
includes a fatty acid having a carbon chain greater than about C. sub. 12. 

28. An article of manufacture as defined in claim 26, wherein the mold-releasing agent 
includes a salt of a fatty acid. 

29. An article of manufacture as defined in claim 26, 
includes an acid derivative of a fatty acid, 

30. An article of manufacture as defined in claim 26, 
includes magnesium stearate. 

31. An article of manufacture as defined in claim 26, 
includes a wax. 

32. An article of manufacture as defined in claim 26, 



wherein the mold-releasing agent 

wherein the mold-releasing agent 

wherein the mold- releasing agent 

wherein the mold- releasing agent i 
included in an amount in a range from about 0.5% to about 10% by weight of total solids 
within the starch -bound cellular matrix. 

33. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix further includes fibers dispersed therein. 

34. An article of manufacture as defined in claim 33, wherein the fibers are included in 
an amount in a range from about 0.5% to about 60% by volume of solids within the 
starch -bound cellular matrix. 

35. An article of manufacture as defined in claim 33, wherein the fibers are included in 
an amount in a range from about 2% to about 4 0% by volume of solids within the 
starch -bound cellular matrix. 

36. An article of manufacture as defined in claim 33, wherein the fibers are included in 
an amount in a range from about 5% to about 2 0% by volume of solids within the 
starch -bound cellular matrix. 

37. An article of manufacture as defined in claim 33, wherein the fibers includes sisal 
fibers . 

38. An article of manufacture as defined in claim 33, wherein the fibers are selected 
from the group consisting of fibers derived from hemp, cotton, plant, leaves, abaca, 
bagasse, wood, and mixtures thereof. 

39. An article of manufacture as defined in claim 33, wherein the fibers are selected 
from the group of fibers consisting of glass, graphite, silica, ceramic, 
mixtures thereof . 

40. An article of manufacture as defined in claim 33, 
diameter in a range from about 10 . mu.m to about 100 

41. An article of manufacture as defined in claim 33, 
diameter in a range from about 50 .mu.m to about 100 

42. An article of manufacture as defined in claim 1, 

matrix further includes a rheology-modif ying agent, 

43. An article of manufacture as defined in claim 42, wherein the rheology-modif ying 
agent includes a cellulose-based material. 

44. An article of manufacture as defined in claim 43, wherein the cellulose-based 
material is selected from the group consisting of methylhydroxyethylcellulose , 
hydroxymethylcellulose, carboxymethylcellulose , methylcellulose , ethylcellulose , 
hydroxyethylcellulose, hydroxyethylpropylcellulose , hydroxypropylmethylcellulose , and 
mixtures or derivatives thereof . 
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45. An article of manufacture as defined in claim 42, wherein the rheology- modifying 
agent includes a polysaccharide-based material . 

46. An article of manufacture as defined in claim 45, wherein the polysaccharide-based 
material is selected from the group consisting of alginic acid, phycocolloids , agar, gum 
arabic, guar gum, locust bean gum, gum karaya, gum tragacanth, and mixtures or 
derivatives thereof. 

47. An article of manufacture as defined in claim 42, wherein the rheology-modif ying 
agent includes a protein-based material . 

48. An article of manufacture as defined in claim 47, wherein the protein-based material 
is selected from a group consisting of prolamine, collagen, casein, and mixtures or 
derivatives thereof. 

49. An article of manufacture as defined in claim 42, wherein the rheology-modif ying 
agent includes a synthetic organic material . 

50. An article of manufacture as defined in claim 49, wherein the synthetic organic 
material is selected from the group consisting of polyethylene glycol, polyvinyl alcohol, 
polyvinyl acetate, polyacrylic acids, polylactic acid, and mixtures or derivatives 
thereof . 

51. An article of manufacture as defined in claim 42, wherein the rheology-modif ying 
agent is included in an mount in a range from about 0.5% to about 10% by weight of total 
solids within the starch -bound cellular matrix. 

52. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix further includes a dispersant . 

53. An article of manufacture as defined in claim 52, wherein the dispersant is selected 
from the group consisting of sulphonated melamine- formaldehyde condensate, 
lignosulfonate, and polyacrylic acid. 

54. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix further includes an enzyme. 

55. An article of manufacture as defined in claim 54, wherein the enzyme is selected from 
the group consisting of carbohydrases , amylase, oxidase, and mixtures or derivatives 
thereof . 

56. An article of manufacture as defined in claim 54, wherein the enzyme is included in 
an amount in a range from about 0.5% to about 10% by weight of total solids within the 
starch -bound cellular matrix. 

57. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix further includes a humectant for maintaining moisture within the cellular matrix 
and increasing the flexibility of the article. 

58. An article of manufacture as defined in claim 57, wherein the humectant is selected 
from the group consisting of MgCl.sub.2, CaCl.sub.2, NaCl, calcium citrate, and mixtures 
thereof . 

59. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix includes a cross- linking material. 

60. An article of manufacture as defined in claim 59, wherein the cross- linking material 
is selected from the group consisting of dialdehydes, methylureas, melamine formaldehyde 
resins, and mixtures or derivatives thereof. 

61. An article of manufacture as defined in claim 59, wherein the cross- linking material 
is included in an amount in a range from about 0.5% to about 5% by weight of total solids 
within the starch -bound cellular matrix. 

62. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix has a density in a range from about 0.05 g/cm.sup.3 to about 1 g/cm.sup.3. 

63. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix has a density in a range from about 0.1 g/cm.sup.3 to about 0.5 g/cm.sup.3. 

64. An article of manufacture as defined in claim 1, wherein the article comprises a 
container . 

65. An article of manufacture as defined in claim 64, wherein the container is a cup. 

66. An article of manufacture as defined in claim 64, wherein the container is a plate. 

67. An article of manufacture as defined in' claim 64, wherein the container is a 
clam-shell . 

68. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix has a thickness in a range from about 0.5 mm to about 6 mm. 

69. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix has a thickness in a range from about 1 mm to about 3 mm. 

70. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix further includes a coating on at least a portion of a surface thereof. 

71. An article of manufacture as defined in claim 70, wherein the coating includes a wax. 

72. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix further includes a plasticizer that imparts flexibility to the article. 

73. An article of manufacture as defined in claim 72, wherein the plasticizer comprises 
glycerin . 

74. An article of manufacture as defined in claim 72, wherein the plasticizer is selected 
from the group consisting of monoglycerides , diglycerides , polyethylene glycol, sorbitol, 
and mixtures or derivatives thereof. 

75. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
includes a porous inorganic aggregate capable of absorbing water during molding of the 
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article and thereafter releasing the water into the starch -bound cellular matrix after 
the article has been molded. 

76. An article of manufacture as defined in claim 1, wherein the article has a thermal 
resistance in a range from about 0.04 W/m . multidot . K to about 0.2 W/m . multidot . K . 

77. An article of manufacture as defined in claim 1, wherein the article has a thermal 
resistance in a range from about 0.04 W/m . multidot . K to about 0.06 W/m . mult idot . K . 

78. An article of manufacture as defined in claim 1, wherein the starch -bound cellular 
matrix further includes an inert organic aggregate. 

79. An article of manufacture as defined in claim 78, wherein the inert organic aggregate 
is selected from the group consisting of seeds, grains, cork, plastic spheres, and 
mixtures thereof . 

80. An article of manufacture as defined in claim 78, wherein the inert organic aggregate 
is included in an amount in a range from about 5% to about 6 0% by weight of total solids 
in starch -bound cellular matrix. 

81. An article of manufacture as defined in claim 78, wherein the inert organic aggregate 
is included in an amount in a range from about 15% to about 50% by weight of total solids 
in the starch -bound cellular matrix. 

82. An article of manufacture as defined in claim 78, wherein the inert organic aggregate 
is included in an amount in a range from about 25% to about 4 0% by weight of total solids 
in the starch -bound cellular matrix. 

83. An article of manufacture comprising a starch -bound cellular matrix of starch and 
inorganic aggregate reinforced with fibers, the starch -bound cellular matrix comprising: 
a starch-based binder that has been substantially gelatinized by water and then hardened 
through the removal of a substantial quantity of the water by evaporation; 

an inorganic aggregate dispersed throughout the starch -bound cellular matrix and included 
in an amount in a range from about 20% to about 90% by weight of solids within the 
starch -bound cellular matrix; and 

fibers dispersed throughout the starch -bound cellular matrix and included in an amount in 
a range from about 2% to about 40% by volume of solids within the starch -bound cellular 
matrix, 

wherein the starch -bound cellular matrix has a thickness less than about 6 mm and 
degrades after prolonged exposure to water. 

84. An article of manufacture as defined in claim 83, further including a coating on at 
least a portion of the article. 

85. An article of manufacture as defined in claim 83, wherein the starch -bound cellular 
matrix further includes glycerin. 

86. An article of manufacture as defined in claim 83, wherein the starch -bound cellular 
matrix further includes a material selected from the group consisting of polyethylene 
glycol, polyvinyl alcohol, polyvinyl acetate, polyacrylic acids, polylactic acid, 
sorbitol, and mixtures or derivatives thereof. 

87. An article of manufacture as defined in claim 83, wherein the starch-based binder 
includes a potato starch. 

88. An article of manufacture as defined in claim 83, wherein the starch-based binder 
includes a modified starch . 

89. An article of manufacture as defined in claim 83, wherein the starch-based binder is 
included in an amount in a range from about 10% to about 8 0% by weight of total solids 
within the starch -bound cellular matrix. 

90. An article of manufacture as defined in claim 83, wherein the starch-based binder is 
included in an amount in a range from about 30% to about 70% by weight of total solids 
within the starch -bound cellular matrix. 

91. An article of manufacture as defined in claim 83, wherein the starch-based binder is 
included in an amount in a range from about 4 0% to about 6 0% by weight of total solids 
within the starch -bound cellular matrix. 

92. An article of manufacture as defined in claim 83, wherein the inorganic aggregate 
includes calcium carbonate. 

93. An article of manufacture as defined in claim 83, wherein the inorganic aggregate 
includes sand. 

94. An article of manufacture as defined in claim 83, wherein the inorganic aggregate is 
included in an amount in a range from about 3 0% to about 7 0% by weight of total solids 
within the starch -bound cellular matrix. 

95. An article of manufacture as defined in claim 83, wherein the inorganic aggregate is 
included in an amount in a range from about 40% to about 60% by weight of total solids 
within the starch -bound cellular matrix. 

96. An article of manufacture as defined in claim 83, wherein the starch -bound cellular 
matrix further includes a mold- releasing agent. 

97. An article of manufacture as defined in claim 94, 
includes magnesium stearate. 

98. An article of manufacture as defined in claim 83, 
substantially homogeneously dispersed. 

99. An article of manufacture as defined in claim 83, 
an amount in a range from about 0.5% to about 60% by volume of solids within the 
starch -bound cellular matrix. 

100. An article of manufacture as defined in claim 83, wherein the fibers are included in 
an amount in a range from about 2% to about 4 0% by volume of solids within the 



wherein the mold-releasing agent 

wherein said fibers are 

wherein the fibers are included in 



4 of 7 



' starch - bound cellular matrix. 

101. An article of manufacture as defined in claim 83, wherein the fibers are included in 
an amount in a range from about 5% to about 20% by volume of solids within the 
starch -bound cellular matrix. 

102. An article of manufacture as defined in claim 83 , wherein the fibers are selected 
from the group consisting of fibers derived from sisal, hemp, cotton, plant, leaves, 
abaca, bagasse, wood, and mixtures thereof. 

103. An article of manufacture as defined in claim 83, wherein the fibers are selected 
from the group of fibers consisting of glass, graphite, silica, ceramic 
mixtures thereof . 

104 . An article of manufacture as defined in claim 83 



metals, and 
wherein the starch-bound cellular 



matrix further includes a material selected from the group consisting of alginic acid, 
phycocolloids, agar, gum arabic, guar gum, locust bean gum, gum karaya, gum tragacanth, 
and mixtures or derivatives thereof. 

105. An article of manufacture as defined in claim 83, wherein the starch -bound cellular 
matrix further includes a material selected from a group consisting of prolamine, 
collagen, casein, and mixtures or derivatives thereof. 

106. An article of manufacture as defined in claim 83, wherein the starch -bound cellular 
matrix further includes a material selected from the group consisting of polyethylene 
glycol, polyvinyl alcohol, polyvinyl acetate, polyacrylic acids, polylactic acid, and 
mixtures or derivatives thereof. 

107. An article of manufacture as defined in claim 83, wherein the starch -bound cellular 
matrix has a density in a range from about 0.05 g/cm.sup.3 to about 1 g/cm.sup.3. 

108. An article of manufacture as defined in claim 83, wherein the starch -bound cellular 
matrix has a density in a range from about 0.1 g/cm.sup.3 to about 0.5 g/cm.sup.3. 

109. An article of manufacture as defined in claim 83, wherein the article comprises a 
container . 

110. An article of manufacture as defined in claim 109, wherein the container is a cup. 

111. An article of manufacture as defined in claim 109, wherein the container is a plate. 

112. An article of manufacture as defined in claim 109, wherein the container is a 
clam- shell . 

113. ' An article of manufacture as defined in claim 83, wherein the starch -bound cellular 
matrix has a thickness in a range from about 1 mm to about 3 mm. 

114. An article of manufacture as defined in claim 84, wherein the coating includes a 
wax . 

115. An article of manufacture comprising a starch -bound cellular matrix of starch and 
inorganic aggregate reinforced with fibers, the starch -bound cellular matrix comprising: 
a starch binder selected from the group consisting of potato starch, corn starch, and 
waxy corn starch, the starch binder having been substantially gelatinized by water and 
then hardened through the removal of a substantial quantity of the water by evaporation, 
the starch binder having a concentration in a range from about 3 0% to about 70% by weight 
of solids within the starch -bound cellular matrix; 

an inorganic aggregate dispersed throughout the starch -bound cellular matrix and included 
in an amount in a range from about 30% to about 70% by weight of solids within the 
starch -bound cellular matrix; and 

organic fibers dispersed throughout the starch -bound cellular matrix and included in an 
amount up to about 20% by volume of solids within the starch -bound cellular matrix, 
wherein the starch -bound cellular matrix has a thickness less than about 6 mm and 
degrades after prolonged exposure to water. 

116. An article of manufacture as defined in claim 115, further including a coating on at 
least a portion of the article. 

117. An article of manufacture as defined in claim 115, wherein the starch -bound cellular 
matrix farther includes glycerin. 

118. An article of manufacture as defined in claim 115, wherein the starch -bound cellular 
matrix further includes a material selected from the group consisting of polyethylene 
glycol, polyvinyl alcohol, polyvinyl acetate, polyacrylic acids, polylactic acid, 
sorbitol, and mixtures or derivatives thereof. 

119. An article of manufacture as defined in claim 115, wherein the starch-based binder 
includes a modified starch . 

120. An article of manufacture as defined in claim 115, wherein the starch-based binder 
is included in an amount in a range from about 4 0% to about 60% by weight of total solids 
within the starch -bound cellular matrix. 

121. An article of manufacture as defined in claim 115, wherein the inorganic aggregate 
includes calcium carbonate, 

122. An article of manufacture as defined in claim 115, wherein the inorganic aggregate 
includes sand. 

123. An article of manufacture as defined in claim 115, wherein the inorganic aggregate 
is included in an amount in a range from about 4 0% to about 60% by weight of total solids 
within the starch -bound cellular matrix. 

124. An article of manufacture as defined in claim 115, wherein the starch -bound cellular 
matrix further includes a mold-releasing agent. 

125. An article of manufacture as defined in claim 124, wherein the mold- releasing agent 
includes magnesium stearate. 
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126. An article of manufacture as defined in claim 115, wherein the fibers are selected 
from the group consisting of fibers derived from sisal, hemp, cotton, plant, leaves, 
abaca, bagasse, wood, and mixtures thereof. 

127. An article of manufacture as defined in claim 115, wherein the fibers are selected 
from the group of fibers consisting of glass, graphite, silica, ceramic, metals, and 
mixtures thereof . 

128. An article of manufacture as defined in claim 115, wherein the starch -bound cellular 
matrix further includes a material selected from the group consisting of alginic acid, 
phycocolloids, agar, gum arabic, guar gum, locust bean gum, gum karaya, gum tragacanth, 
and mixtures or derivatives thereof . 

129. An article of manufacture as defined in claim 115, wherein the starch -bound cellular 
matrix further includes a material selected from a group consisting of prolamine, 
collagen, casein, and mixtures or derivatives thereof. 

130. An article of manufacture as defined in claim 115, wherein the starch -bound cellular 
matrix further includes a material selected from the group consisting of polyethylene 
glycol, polyvinyl alcohol, polyvinyl acetate, polyacrylic acids, polylactic acid, and 



mixtures or derivatives thereof. 

131. An article of manufacture as defined in claim 115, 

matrix has a density in a range from about 0.05 g/cm.sup.3 to about 1 g/cm.sup.3, 



wherein the starch-bound cellular 



132. An article of manufacture as defined in claim 115, 
matrix has a density in a range from about 0 

133. An article of manufacture as defined in claim 115, 
container. 

134. An article of manufacture as defined in claim 133, 

135. An article of manufacture as defined in claim 133, 



wherein the starch -bound cellular 
1 g/cm.sup.3 to about 0.5 g/cm.sup.3. 

wherein the article comprises a 

wherein the container is a cup. 
wherein the container is a plate. 
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136. An article of manufacture as defined in claim 133, wherein the container is a 
clam-shell . 

137. An article of manufacture as defined in claim 115, wherein the starch -bound cellular 
matrix has a thickness in a range from about 1 mm to about 3 mm. 

138. An article of manufacture as defined in claim 116, wherein the coating includes a 
wax . 

139. An article of manufacture comprising a starch -bound cellular matrix of starch and 
inorganic aggregate, the starch -bound cellular matrix comprising: 

a starch-based binder that has been substantially gelatinized by water and then hardened 
through the removal of a substantial quantity of the water by evaporation; and 
an inorganic aggregate dispersed throughout the starch -bound cellular matrix in a 
concentration in a range from about 20% to about 90% by weight of total solids within the 
starch -bound cellular matrix, 

wherein the starch -bound cellular matrix has a thickness less than about 1 cm and 
degrades after prolonged exposure to water, wherein the article includes a coating on at 
least a portion thereof. 

140. An article of manufacture as defined in claim 139, 
includes a potato starch . 

141. An article of manufacture as defined in claim 139, 
includes a modified starch . 

142. An article of manufacture as defined in claim 139, 
includes calcium carbonate. 

143. An article of manufacture as defined in claim 139, 
is included in an amount in a range from about 30% to about 
within the starch -bound cellular matrix. 

144. An article of manufacture as defined in claim 139, wherein the inorganic aggregate 
is included in an amount in a range from about 40% to about 60% by weight of total solids 
within the starch -bound cellular matrix. 

145. An article of manufacture as defined in claim 139, wherein the fibers are selected 
from the group consisting of fibers derived from sisal, hemp, cotton, plant, leaves, 
abaca, bagasse, wood, and mixtures thereof. 

146. An article of manufacture as defined in claim 139, wherein the starch -bound cellular 
matrix further includes a material selected from the group consisting of alginic acid, 
phycocolloids, agar, gum arabic, guar gum, locust bean gum, gum karaya, gum tragacanth, 
and mixtures or derivatives thereof. 

147. An article of manufacture as defined in claim 139, wherein the starch -bound cellular 
matrix has a thickness in a range from about 1 mm to about 3 mm. 

148. An article of manufacture as defined in claim 139, wherein the coating includes a 
wax . 

149. An article of manufacture as defined in claim 139, wherein the starch -bound cellular 
matrix further includes glycerin within a portion thereof. 

150. An article of manufacture comprising a starch -bound cellular matrix of starch and 
inorganic aggregate reinforced with fibers, the starch -bound cellular matrix comprising: 
a starch-based binder that has been substantially gelatinized by water and then hardened 
through the removal of a substantial quantity of the water by evaporation; 

an inorganic aggregate dispersed throughout the starch -bound cellular matrix and included 
in an amount in a range from about 20% to about 90% by weight of solids within the 
starch-bound cellular matrix; and 
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fibers dispersed throughout the starch -bound cellular matrix and included in an amount in 
a range from about 2% to about 4 0% by volume of solids within the starch -bound cellular 
matrix, 

wherein the starch -bound cellular matrix has a thickness less than about 6 mm, includes 
glycerin within a portion thereof, and degrades after prolonged exposure to water. 

151. An article of manufacture as defined in claim 150, wherein the starch -bound cellular 
matrix further includes a coating material on at least a portion thereof . 

152. An article of manufacture as defined in claim 151, wherein the coating includes a 
wax . 

153. An article of manufacture as defined in claim 150, wherein the inorganic aggregate 
includes calcium carbonate. 

154. An article of manufacture comprising a starch -bound cellular matrix of starch and 
inorganic aggregate reinforced with fibers, the starch -bound cellular matrix comprising: 
a starch binder selected from the group consisting of potato starch, corn starch, and 
waxy corn starch, the starch binder having been substantially gelatinized by water and 
then hardened through the removal of a substantial quantity of the water by evaporation, 
the starch binder having a concentration in a range from about 3 0% to about 70% by weight 
of solids within the starch -bound cellular matrix; 

calcium carbonate dispersed throughout the starch -bound cellular matrix and included in 
an amount in a range from about 30% to about 70% by weight of solids within the 
starch -bound cellular matrix; and 

organic fibers dispersed throughout the starch -bound cellular matrix and included in an 
amount up to about 20% by volume of solids within the starch -bound cellular matrix, 
wherein the starch -bound cellular matrix has a thickness less than about 6 mm and 
degrades after prolonged exposure to water, wherein the article includes a coating on at 
least a portion thereof. 

155. An article of manufacture as defined in claim 154, wherein the starch -bound cellular 
matrix further includes glycerin within a portion thereof. 

156. An article of manufacture as defined in claim 154, wherein the coating includes a 
wax . 

157. An article of manufacture as defined in claim 154, wherein the starch -bound cellular 
matrix has a thickness less than about 3 mm. 
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What is claimed and desired to be secured by United States Letters Patent is: 
c l . A sheet comprising an inorganically filled matrix including a substantially 
"homogeneous mixture of organic binder and inorganic aggregate, and a fibrous material 
substantially homogeneously dispersed throughout the inorganically filled matrix, the 
organic binder being selected from the group consisting of polysaccarides , proteins, and 
mixtures or derivatives thereof, the inorganic aggregate having a concentration ^ in a 
range from about 40% to about 95% by weight of total solids in the sheet, wherein the 
inorganically filled matrix has a thickness in a range from about 0.01 mm to about 1 cm 
and degrades after prolonged exposure to water. 

2. A sheet as defined in claim 1, the inorganic aggregate having a concentration in a 
range from about 50% to about 90% by weight of total solids in the inorganically filled 
matrix. 

3. A sheet as defined in claim 1, the inorganic aggregate having a concentration in a 
range from about 60% to about 80% by weight of the total solids in the inorganically 
filled matrix. 

4. A sheet as defined in claim 1, wherein the inorganic aggregate comprises at least two 
different aggregate materials. 

5. A sheet as defined in claim 1, wherein the inorganic aggregate comprises individual 
particles that are size optimized in order to achieve a predetermined particle packing 
density of the aggregate. 

6. A sheet as defined in claim 5, wherein the particle packing density of the aggregate 
is at least about 0.65 

wherein the particle packing density of the aggregate 



n claim 

n claim 5, wherein the particle packing density of the aggregate 



7. A sheet as defined 
is at least about 0.75 

8 . A sheet as defined 
is at least about 0.85 

9. A sheet as defined in claim 1, wherein the inorganic aggregate comprises a lightweight 
aggregate selected from the group consisting of perlite, vermiculite, hollow glass 
spheres, porous ceramic spheres, lightweight expanded geologic materials, pumice, and 
mixtures thereof . 

10. A sheet as defined in claim 1, wherein the inorganic aggregate is selected from the 
group consisting of clay, gypsum, calcium carbonate, mica, silica, alumina, sand, gravel, 
sandstone, limestone, and mixtures thereof. 

11. A sheet as defined in claim 1, wherein the inorganically filled matrix further 
includes an organic aggregate selected from the group consisting of seeds, starch 
granules, gelatins, agar materials, and mixtures thereof. 

12. A sheet as defined in claim 1, wherein the inorganic aggregate includes an inorganic 
gel . 

13. A sheet as defined in claim 1, wherein the inorganic aggregate includes an inorganic 
material that is precipitated in situ. 

14. A sheet as defined in claim 1, wherein the inorganic aggregate comprises a 
polymerized silicate. 

15. A sheet as defined in claim 1, wherein the inorganically filled matrix has a 
thickness less than about 3 mm. 
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.16. A sheet as defined in claim 1, 
thickness less than about 1 mm. 

17. A sheet as defined in claim 1, 
thickness less than about 0.5 mm. 

18. A sheet as defined in claim 1, 
range from about 1% to about 50% by volume of total solids in the inorganically filled 
matrix. 

19. A sheet as defined in claim 1, wherein the organic binder has a concentration in a 
range from about 2% to about 30% by volume of total solids in the inorganically filled 



matrix . 

20. A sheet as defined in claim 1, wherein the organic binder has 



a concentration in a 



range from about 5% to about 20% by volume of total solids in the inorganically filled 
matrix . 

21. A sheet as defined in claim 1, wherein the organic binder comprises a cellulosic 
material . 

22. A sheet as defined in claim 21, wherein. the cellulosic material is selected from the 
group consisting of methylhydroxyethylcellulose , hydroxymethylethylcellulose , 
carboxymethylcellulose, methylcellulose , ethylcellulose , hydroxyethylcellulose , 
hydroxyethylpropylcellulose, and mixtures or derivatives thereof. 

23. A sheet as defined in claim 1, wherein the organic binder comprises a starch or a 
derivative thereof. 

24. A sheet as defined in claim 23, wherein the starch or derivative thereof is selected 
from the group consisting of amylopectin, amylose, seagel, starch acetates, starch 
hydroxyethyl ethers, ionic starches, long-chain alkylstarches , dextrins, amine starches, 
phosphate starches, dialdehyde starches, and mixtures or derivatives thereof. 

25. A sheet as defined in claim 1, wherein the protein or derivative thereof is selected 
from the group consisting of prolamine, collagen, gelatin, glue, casein, and mixtures or 
derivatives thereof. 

26. A sheet as defined in claim 1, wherein the polysaccharide or derivative thereof is 
selected from the group consisting of alginic acid, phycocolloids , agar, gum arabic, guar 
gum, locust bean gum, gum karaya, gum tragacanth, and mixtures or derivatives thereof. 

27. A sheet as defined in claim 1, further including a synthetic organic polymer 
dispersed throughout the inorganically filled matrix. 

28. A sheet as defined in claim 27, wherein the synthetic organic polymer is selected 
from the group consisting of polyvinyl pyrrolidone, polyethylene glycol, polyvinyl 
alcohol, polyvinylmethyl ether, polyacrylic acids, polyacrylic acid salts, 
polyvinylacrylic acids, polyvinylacrylic acid salts, polyacrylimides , polylactic acid, 
ethylene oxide polymers, synthetic clay, latex, and mixtures or derivatives thereof. 

29. A sheet as defined in claim 1, wherein the fibrous material has a concentration up to 
about 50% by volume of total solids in the inorganically filled matrix. 

30. A sheet as defined in claim 29, wherein the fibrous material has a concentration in a 
range from about 5% to about 40% by volume of total solids in the inorganically filled 
matrix. 

31. A sheet as defined in claim 29, wherein the fibrous material has a concentration in a 
range from about 15% to about 30% by volume of total solids in the inorganically filled 
matrix. 

32. A sheet as defined in claim 29, wherein the fibrous material comprises organic 
fibers . 

33. A sheet as defined in claim 32, wherein the organic fibers are selected from the 
group consisting of hemp, cotton, bagasse, abaca, flax, southern pine, and southern 
hardwood fibers, and mixtures thereof . 

34. A sheet as defined in claim 29, wherein the fibrous material comprises inorganic 
fibers . 

35. A sheet as defined in claim 34, wherein the inorganic fibers are selected from the 
group consisting of glass fibers, silica fibers, ceramic fibers, carbon fibers, metal 
fibers, and mixtures thereof . 

36. A sheet as defined in claim 29, wherein the fibrous material comprises a mixture of 
different fibers having varying strengths and flexibilities. 

37. A sheet as defined in claim 29, wherein the fibrous material includes individual 
fibers having an aspect ratio greater than about 10:1. 

38. A sheet as defined in claim 29, wherein the fibrous material includes individual 
fibers having an average aspect ration of at least about 100:1. 

A sheet as defined in claim 1, wherein the fibrous material includes individual 



39 

fibers having an average aspect ration of at least about 1000:1 
40. A sheet as defined in claim 1, further 
the inorganically filled matrix 



including a coating material on a surface of 
the sheet has a tensile strength in a range 



41. A sheet as defined in claim 1, wherein 
from about 0.05 MPa to about 70 MPa. 

42. A sheet as defined in claim 1, wherein the sheet has a tensile strength in a range 
from about 5 MPa to about 40 MPa. 

43. A sheet as defined in claim 1, wherein the inorganically filled matrix further 
includes a hydraulically settable material. 

44. A sheet as defined in claim 43, wherein the hydraulically settable material is 
selected from the group consisting of a hydraulic cement, calcium oxide, and mixtures or 
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derivatives thereof. 

45. A sheet as defined in claim 44, wherein the hydraulically settable material has a 
concentration great enough to impart a binding effect within the inorganically filled 
matrix . 

46. A sheet as defined in claim 1, wherein the inorganically filled matrix has a maximum 
bulk density of about 2 g/cm.sup.3. 

47. A sheet as defined in claim 1, wherein the sheet is laminated together with at least 
^one other sheet . 

48. A sheet as defined in claim 47, wherein the at least one other sheet also includes an 
inorganically filled matrix. 

49. A sheet as defined in claim 47, wherein the at least one other sheet is selected from 
the group consisting of organic polymer sheets, metal foils, fiber sheets, ceramic 
sheets, ionomers, elastomeric sheets, plastic sheets, cellophane sheets, nylon sheets, 
<wax sheets, metallized films, and combinations of the foregoing. 

50. A sheet as defined in claim 1, wherein the sheet is corrugated. 

51. A sheet as defined in claim 1, wherein the sheet is creped . 

52. A sheet as defined in claim 1, wherein the sheet includes an imprint. 

53. A sheet as defined in claim 1, wherein the sheet includes a score cut. 

54. A sheet as defined in claim 1, wherein the sheet includes a score. 

55. A sheet as defined in claim 1, wherein the sheet includes a perforation. 

56. A sheet as defined in claim 1, wherein the organic binder, inorganic aggregate, and 
fibrous material are initially dispersed in water to form an aqueous inorganically filled 
mixture, the inorganically filled matrix formed by removing a substantial portion of the 
water from the inorganically filled mixture. 

57. A sheet as defined in claim 56, wherein the water has a concentration in a range from 
about 5% to about 50% by volume of the inorganically filled mixture. 

58. A sheet as defined in claim 1, wherein the inorganically filled matrix includes 
finely dispersed air voids. 

59. A sheet as defined in claim 1, wherein the fibrous material comprises individual 
fibers which have a substantially random orientation within the inorganically filled 
matrix . 

60. A sheet as defined in claim 1, wherein the fibrous material comprises individual 
fibers which have a substantially unidirectional orientation within the inorganically 
filled matrix. 

61. A sheet as defined in claim 1, wherein the sheet may be bent over an angle of up to 
about 90. degree, without substantial fracture of the inorganically filled matrix. 

62. A sheet as defined in claim 1, wherein the sheet may be bent over an angle of up to 
about 180. degree, without substantial fracture of the inorganically filled matrix. 

63. A sheet as defined in claim 1, wherein the sheet will fracture when bent over an 
angle greater than about 5. degree.. 

64. A sheet as defined in claim 1, wherein the sheet will fracture when bent over an 
angle greater than about 4 5. degree.. 

65. A sheet as defined in claim 1, wherein the sheet has been fashioned into a desired 
shape of an article of manufacture. 

66. A sheet as defined in claim 1, wherein the sheet has been fashioned into a container. 

67. A sheet as defined in claim 1, wherein the sheet comprises a continuous sheet that 
has been rolled onto a spool. 

68. A sheet as defined in claim 1, wherein the fibrous material has a concentration in a 
range from about 0.5% to about 50% by volume of total solids in the inorganically filled 
matrix . 

69. A sheet comprising an inorganically filled matrix including a substantially 
homogeneous mixture of organic binder and inorganic aggregate, and fibers substantially 
homogeneously dispersed throughout the inorganically filled matrix, wherein the 
inorganically filled matrix has a thickness in a range from about 0.01 mm to about 1 cm, 
wherein the organic binder is selected from the group consisting of polysaccharide gums, 
proteins, cellulose-based materials, non-ionic starches , and mixtures thereof, and 
wherein the inorganic aggregate has a concentration in a range from about 4 0% to about 
95% by weight of total solids in the inorganically filled matrix. 

70. A sheet as defined in claim 69, the inorganically filled matrix having a maximum 
thickness of about 1 mm. 

71. A sheet as defined in claim 69, wherein the organic binder, inorganic aggregate, and 
fibers are initially dispersed in water to form an aqueous inorganically filled mixture, 
the inorganically filled matrix being formed by removing a substantial portion of the 
water from the inorganically filled mixture. 

72. A sheet as defined in claim 69, wherein the inorganically filled matrix has a 
thickness of less than about 3 mm. 

73. A sheet comprising an inorganically filled matrix including a substantially 
homogeneous mixture of organic binder and inorganic aggregate, and a fibrous material 
substantially homogeneously dispersed throughout the inorganically filled matrix, wherein 
the inorganically filled matrix has a thickness in a range from about 0.01 mm to about 1 
cm, degrades after prolonged exposure to water, and is formed by removing a substantial 
portion of water from an inorganically filled mixture including: 

an organic binder being selected from the group consisting of polysaccarides , proteins, 
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CLAIMS : 

What is claimed and desired to be secured by United States Letters Patent is: 
, 1. A sheet having an inorganically filled matrix prepared by the method comprisinq the 
steps of: 3 

mixing together water, a water-dispersible organic polymer binder, an inorganic aggregate 
material, and optionally fibers to form an inorganically filled moldable mixture in which 
the individual components are substantially homogeneously dispersed, wherein the 
inorganic aggregate material has a concentration in a range from about 40% to about 95% 
by weight of total solids in the moldable mixture and wherein the moldable mixture has a 
yield stress in a range from about 2 kPa to about 5 MPa; 

forming the inorganically filled moldable mixture into an inorganically filled sheet of a 
predetermined thickness by passing the mixture between at least one pair of reduction 
rollers without any significant drainage of water in a liquid state from the 
inorganically filled moldable mixture; and 

removing a substantial portion of the water from the inorganically filled sheet by 
evaporation to form a substantially dried inorganically filled sheet having a thickness 
up to about 1 cm, the method yielding a sheet in which the inorganically filled matrix is 
sufficiently flexible such that it can be significantly mechanically deformed without 
complete rupture of the matrix, wherein the inorganically filled matrix degrades after 
prolonged exposure to water and comprises a substantially homogeneous mixture of the 
organic polymer binder and inorganic aggregate material, wherein the fibers are 
substantially homogeneously dispersed throughout the inorganically filled matrix 

2. A sheet having an inorganically filled matrix as defined in claim 1, wherein the water 
has a concentration in a range from about 5% to about 50% by volume of the moldable 
mixture . 

3. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
mixing step is carried out by means of a kneeder-mixer . 

4. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
reduction rollers are heated. 

5. A^ sheet having an inorganically filled matrix as defined in claim 1, wherein the 
forming step includes extruding the moldable mixture through a die. 

6. A sheet having an inorganically filled matrix as defined in claim 5, wherein the 
moldable mixture is extruded into the form of a sheet that is subsequently passed between 
the reduction rollers. 

7. A sheet having an inorganically filled matrix as defined in claim 6, wherein the 
moldable mixture is extruded using an auger extruder. 

8. A sheet having an inorganically filled matrix as defined in claim 6, wherein the 
moldable mixture is extruded using a piston extruder. 

9 A sheet having an inorganically filled matrix as defined in claim 1, wherein the step 
of removing substantial a portion of the water is carried out by means of a heated dryinq 
roller. 1 3 

10. A sheet having an inorganically filled matrix as defined in claim 1, wherein the step 
of removing a substantial portion of the water is carried out by means of a dryinq 
chamber , 
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•11. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of applying a coating material to a surface of the substantially dried 
inorganically filled sheet. 

12. A sheet having an inorganically filled matrix as defined in claim 11, wherein the 
coating material increases resistance to water penetration by the sheet. 

13. A sheet having an inorganically filled matrix as defined in claim 11, wherein the 
coating material is selected from the group consisting of melamine, polyvinyl chloride, 
polyvinyl alcohol, polyvinyl acetate, polyacrylate , hydroxypropylmethylcellulose, 
polyethylene glycol, acrylics, polyurethane , polylactic acid, starch, soy bean protein, 
polyethylene, synthetic polymers, waxes, elastomers, edible oils, and mixtures thereof. 

14. A sheet having an inorganically filled matrix as defined in claim 11, wherein the 
coating material is selected from the group consisting of sodium silicate, calcium 
carbonate, kaolin, silicon oxide, aluminum oxide, ceramic, and mixtures thereof. 

15. A sheet having an inorganically filled matrix as defined in claim 1, further 

^ including the step of laminating a second sheet to the substantially dried inorganically 
filled sheet. 

16. A sheet having an inorganically filled matrix as defined in claim 15, wherein the 
second sheet also has an inorganically filled matrix. 

17. A sheet having an inorganically filled matrix as defined in claim 15, wherein the 
second sheet is selected from the group consisting of organic polymer sheets, metal 
foils, fiber sheets, ceramic sheets, ionomers, elastomeric sheets, plastic sheets, 
cellophane sheets, nylon sheets, wax sheets, metallized films and combinations of the 
foregoing . 

18. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of corrugating the inorganically filled sheet to yield a corrugated 
sheet . 

19. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of creping the inorganically filled sheet to yield a creped sheet. 

20. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of compacting a partially dried inorganically filled sheet. 

21. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of calendering the substantially dried inorganically filled sheet. 

22. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of applying an indicia onto the sheet . 

23. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of score-cutting the substantially dried inorganically filled sheet. 

24. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of perforating the substantially dried inorganically filled sheet. 

25. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of finishing the substantially dried inorganically filled sheet in 
order to alter the quality of a surface of the sheet . 

26. A sheet having an inorganically filled matrix as defined in claim 25, wherein the 
finishing step is carried out by passing the sheet between a pair of calendering rollers 
which impart increased smoothness of the sheet . 

27. A sheet having an inorganically filled matrix as defined in claim 25, wherein the 
finishing step is carried out by passing the sheet between a pair of rollers which impart 
a textured surface to the sheet . 

28. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of rolling the substantially hardened inorganically filled sheet onto 
a spool in order to form a roll. 

29. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of cutting the substantially dried inorganically filled sheet into 
discontinuous sheets and then stacking the discontinuous sheets in order to form a stack 
of sheets. 

30. A sheet having an inorganically filled matrix as defined in claim 1, further 
including the step of remoistening the substantially hardened inorganically filled sheet 
in order to increase flexibility of the sheet . 

31. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
moldable mixture has a yield stress in a range from about 100 kPa to about 1 MPa . 

32. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
mixing step is carried out by means of a high shear mixer. 

33. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
reduction rollers have a temperature in a range from about 50. degree. C. to about 

12 0. degree. C. 

34. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
reduction rollers have a temperature in a range from about 6 0. degree. C. to about 
85. degree. C. 

35. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
forming step yields a sheet in which the fibers have a substantially random orientation 
within the inorganically filled matrix. 

36. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
forming step yields a sheet in which the fibers have a substantially unidirectional 
orientation within the inorganically filled matrix. 

37. A sheet having an inorganically filled matrix as defined in claim 1, further 
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including the step of fashioning the substantially dried inorganically filled sheet into 
a container. 

38. A sheet having an inorganically filled matrix as defined in claim 37, wherein the 
container comprises a food or beverage container. 

39. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
sheet has a thickness less than about 3 min. 

40. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
sheet has a thickness less than about 1 mm. 

41. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
substantially dried inorganically filled sheet has a maximum density of about 1.5 
g/cm . sup . 3 , 

42. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
substantially dried inorganically filled sheet can be substituted for paper sheets. 

43. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
sheet can be substituted for paperboard sheets. 

44. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
sheet has a tensile strength in a range from about 5 MPa to about 60 MPa . 

45. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
aggregate material has a concentration in a range from about 50% to about 95% by volume 
of total solids in the moldable mixture. 

46. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
inorganic aggregate material has a concentration in a range from about 60% to about 80% 
by volume of total solids in the moldable mixture . 

47. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
aggregate material comprises individual particles that have been size optimized in order 
to achieve a predetermined particle packing density of the aggregate material within the 
inorganically filled moldable mixture. 

48. A sheet having an inorganically filled matrix as defined in claim 47, wherein the 
particle packing density of the aggregate material is at least about 0.65. 

49. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
aggregate material comprises a lightweight aggregate selected from the group consisting 
of perlite, vermiculite, hollow glass spheres, porous ceramic spheres, lightweight 
expanded geologic materials, pumice, and mixtures thereof. 

50. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
aggregate material is selected from the group consisting of clay, gypsum, calcium 
carbonate, mica, silica, alma, sand, gravel, sandstone, limestone, and mixtures thereof, 

51. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
inorganically filled matrix further includes an organic aggregate selected from the group 
consisting of cork, seeds, starches, gelatins, and agar materials. 

52. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
water-dispersible organic polymer binder has a concentration in a range from about 1% to 
about 50% by volume of total solids in the moldable mixture. 

53. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
water-dispersible organic polymer binder has a concentration in a range from about 2% to 
about 30% by volume of total solids in the moldable mixture. 

54. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
water-dispersible organic polymer binder has a concentration in a range from about 5% to 
about 20% by volume of total solids in the moldable mixture. 

55. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
water-dispersible organic polymer binder comprises a cellulosic material . 

56. A sheet having an inorganically filled matrix as defined in claim 55, wherein the 
cellulosic material is selected from the group consisting of 

methylhyctroxyethylcellulose , hydroxymethylethylcellulose , carboxymethylcelhlose , 
methylcellulose , ethylcellulose , hydroxyethylcellulose , hydroxyethylpropylcellulose, and 
mixtures or derivatives thereof . 

57. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
water-dispersible organic polymer binder comprises a starch or a derivative thereof. 

58. A sheet having an inorganically filled matrix as defined in claim 57, wherein the 
starch or derivative thereof is selected from the group consisting of amylopectin, 
amylose, seagel, starch acetates, starch hydroxyethyl ethers, ionic starches , long-chain 
alkyl starches , dextrins, amine starches , phosphate starches, dialdehyde starches , and 
mixtures or derivatives thereof . 

59. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
water-dispersible organic polymer binder comprises a protein or a derivative thereof. 

60. A sheet having an inorganically filled matrix as defined in claim 59, wherein the 
protein or derivative thereof are selected from the group consisting of prolamine, 
collagen, gelatin, glue, casein, and mixtures or derivatives thereof. 

61. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
water-dispersible organic polymer binder comprises a polysaccharide material selected 
from the group consisting of alginic acid, phycocolloids , agar, gum arabic, guar gum, 
locust bean gum, gum karaya, gum tragacanth, and mixtures or derivative thereof. 

62. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
water-dispersible organic polymer binder comprises a synthetic organic polymer selected 
from the group consisting of polyvinyl pyrrolidone, polyethylene glycol, polyvinyl 
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alcohol, polyvinylmethyl ether, polyacrylic acids, polyacrylic acid salts, 
polyvinylacrylic acids, polyvinylacrylic acid salts, polyacrylimides , polylactic acid, 
ethylene oxide polymers, synthetic clay, latex, and mixtures or derivatives thereof. 

63. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
fibers have a concentration in a range from about 0.5% to about 50% by volume of total 
solids in the moldable mixture. 

64. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
fibers have a concentration in a range from about 5% to about 4 0% by volume of total 
solids in the moldable mixture. 

65. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
fibers have a concentration in a range from about 15% to about 3 0% by volume of total 
solids in the moldable mixture. 

66. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
fibers comprise organic fibers . 

67. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
fibers comprise inorganic fibers . 

68. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
fibers have an aspect ratio of at least about 10:1. 

69. A sheet having an inorganically filled matrix as defined in claim 1, wherein the 
fibers have an average aspect ratio greater than about 100:1. 

70. A sheet having an inorganically filled matrix as defined in claim 1, wherein a 
portion of the aggregate material includes a hydraulically settable material . 

71. A sheet having an inorganically filled matrix prepared by the method comprising the 
steps of : 

mixing together water, a water-dispersible organic polymer binder, an inert inorganic 
aggregate filler, and fibers to form a moldable inorganically filled mixture in which the 
individual components are substantially homogeneously dispersed, the inert inorganic 
aggregate filler having a concentration in a range from about 4 0% to about 95% by weight 
of total solids in the inorganically filled mixture, the organic polymer binder and 
fibers having a combined concentration in a range from about 5% to about 6 0% by weight of 
total solids in the mixture, the water having a concentration in a range from about 5% to 
about 50% by volume of the mixture; 

passing the inorganically filled moldable mixture between at least one pair of reduction 
rollers without any significant drainage of water in a liquid state from the 
inorganically filled moldable mixture to form a green inorganically filled sheet of a 
predetermined thickness that maintains its integrity as a sheet substantially free from 
underlying support as it exits the reduction rollers; and 

removing a substantial portion of the water from the inorganically filled sheet in an 
accelerated manner by evaporation to form the inorganically filled matrix of the sheet, 
the inorganically filled matrix of the sheet comprising a substantially homogeneous 
mixture of organic binder and aggregate filler, with the fibers being substantially 
homogeneously dispersed throughout the inorganically filled matrix, wherein the 
inorganically filled matrix has a thickness in a range from about 0.01 mm to about 1 cm 
and degrades after prolonged exposure to water. 

72. A sheet having an inorganically filled matrix as defined in claim 71, wherein the 
inorganically filled matrix has a thickness less than about 3 mm. 

73. A sheet having an inorganically filled matrix as defined in claim 71, wherein the 
inorganically filled matrix has a thickness less than about 1 mm. 

74. A sheet having an inorganically filled matrix as defined in claim 71, wherein the 
inorganically filled matrix has a density in a range from about 0.4 g/cm.sup.3 to about 
1 . 5 g/cm . sup . 3 . 

75. A sheet having an inorganically filled matrix as defined in claim 71, wherein the 
removing step yields a sheet having a substantially dried inorganically filled matrix in 
less than 10 minutes. 

76. A sheet having an inorganically filled matrix as defined in claim 71, wherein the 
removing step yields a sheet having a substantially dried inorganically filled matrix in 
less than 1 minutes. 

77. A sheet having an inorganically filled matrix as defined in claim 71, a method 
further including the step of applying a coating material to the surface of the 
inorganically filled matrix. 

78. A sheet having an inorganically filled matrix as defined in claim 71, further 
including the step of applying a second sheet to a sheet having an inorganically filled 
matrix to form a laminated sheet. 

79. A sheet having an inorganically filled matrix as defined in claim 71, further 
including the step of rolling the dried sheet onto a spool to form a spool of the sheet. 

80. A spooled sheet having an inorganically filled matrix prepared by the method 
comprising the steps of : 

mixing together water, a water-dispersible organic polymer binder, an inorganic aggregate 
filler, and organic fibers to form a moldable inorganically filled mixture in which the 
individual components are substantially homogeneously dispersed, wherein the inorganic 
aggregate filler has a concentration in a range from about 4 0% to about 95% by weight of 
total solids, wherein the organic polymer binder and organic fibers have a combined 
concentration in a range from about 5% to about 60% by weight of total solids in the 
inorganically filled mixture, and wherein the water has a concentration in a range from 
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about 5% to about 50% by volume of the inorganically filled mixture; 

forming inorganically filled mixture between at least one pair or reduction rollers 
without any significant drainage of water in a liquid state from the inorganically filled 
moldable mixture to form a green inorganically filled sheet that maintains its integrity 
as a sheet substantially free from underlying support as it exits at least one pair of 
reduction rollers; 

drying the green inorganically filled sheet by removing a substantial portion of the 
water from the inorganically filled sheet by evaporation to form a substantially dried 
inorganically filled matrix comprising a substantially homogeneous mixture of the organic 
polymer binder and inorganic aggregate material, with the fibers being substantially 
homogeneously dispersed throughout the inorganically filled matrix, wherein the organic 
polymer binder and organic fibers have a combined concentration in a range from about 5% 
to about 60% by weight of total solids; and 

winding the substantially dried inorganically filled sheet onto a spool to form a spooled 
sheet . 

81. A spooled sheet as defined in claim 80, wherein the inorganically filled matrix 
degrades after prolonged exposure to water. 

82. A spooled sheet as defined in claim 80, wherein the inorganically filled matrix has a 
maximum thickness of about 3 mm. 
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What is claimed and desi-r^ u~ 

range from about 4 0% to about 98* L lnor f anic aggregate having a concentration ' 
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ll^A laminated sheet as defined in claim 1, 

12 ge A laminated sheet as defined in claim 1, 

13. A lamin ated sheet n 0 f^^ • . 

paperboy def - ed « L wherein the second sheet comprises paper or 
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paperboard 

M^A laminated sheet as defined in claim 1, 
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defined in claim 
defined in claim 



elastomeric sheet . 

17. A laminated sheet 
sheet . 

18. A laminated sheet 
cellophane sheet. 

19. A laminated sheet 
sheet . 

20. A laminated sheet as defined in claim 1, 

21. A laminated sheet as defined in claim 1, 
metalized film. 

22. A laminated sheet as defined in claim 1, 



wherein the second sheet comprises 
wherein the second sheet comprises 



a plastic 



as defined in claim 1, wherein the second sheet comprises a nylon 



wherein the second sheet comprises 
wherein the second sheet comprises 



wax . 



the first or second sheet 

23 . A laminated sheet as defined in claim 22 
inorganically filled matrix. 

24. A laminated sheet as defined in claim 1, wherein the laminated sheet further includes 



further including a third sheet laminated to 
wherein the third sheet includes an 



a plurality of sheets laminated to the first 
25. A laminated sheet as defined in claim 1, 



and second sheets. 

wherein the inorganic aggregate has a 
concentration in a range from about 50% to about 95% by volume of total solids in the 
inorganically filled matrix. 

26. A laminated sheet as defined in claim 1, wherein the inorganic aggregate has 
concentration in a range from about 60% to about 80% 



by volume of total solids in the 
wherein the inorganic aggregate comprises at 
wherein the inorganic aggregate comprises 



inorganically filled matrix. 

27. A laminated sheet as defined in claim 1, 
least two different aggregate materials. 

28. A laminated sheet as defined in claim 1, 

individual particles that are size optimized in order to achieve a predetermined* particle 
packing density of the aggregate. 

29. A laminated sheet as defined in claim 28, wherein the particle packing density of the 
inorganic aggregate is at least about 0.65. 

30. A laminated sheet as defined in claim 28, 
inorganic aggregate is at least about 0.75. 

31. A laminated sheet as defined in claim 28 , 
inorganic aggregate is at least about 0.85. 

32. A laminated sheet as defined in claim 1, 

lower density aggregate which reduces the density and increases the insulation ability of 
the laminated sheet . 

33. A^ laminated sheet having an inorganically filled matrix as defined in claim 32, 
wherein the lower density aggregate is selected from the group consisting of perlite, 
vermiculite, hollow glass spheres, porous ceramic spheres, lightweight expanded geologic 
materials, pumice, and mixtures thereof. 

34. A laminated sheet as defined in claim 1, wherein the inorganic aggregate is selected 
from the group consisting of clay, gypsum, calcium carbonate, mica, silica, alumina, 
sand, gravel, sandstone, limestone, and mixtures thereof, 

claim 1, wherein the inorganic aggregate includes an 



wherein the particle packing density of the 
wherein the particle packing density of the 
wherein the inorganic aggregate comprises a 



claim 35, wherein the inorganic gel is selected from 
aluminum silicate gel, calcium silicate gel, and 



1, 
1, 



35. A laminated sheet as defined in 
inorganic gel . 

36. A laminated sheet as defined in 
the group consisting of silica gel, 
mixtures thereof . 

37. A laminated sheet as defined in claim 1, wherein the inorganic aggregate includes an 
inorganic material that is precipitated in situ. 

38. A laminated sheet as defined in claim 1, wherein the inorganic aggregate comprises a 
polymerized silicate. 

39. A laminated sheet as defined in claim 1, wherein the inorganically filled matrix 
further includes an organic aggregate selected from the group consisting of seeds, starch 
granules, gelatins, agar materials, and mixtures thereof. 

40. A laminated sheet having an inorganically filled matrix as defined in claim 
wherein the inorganically filled matrix has a thickness less than about 3 mm. 

41. A laminated sheet having an inorganically filled matrix as defined in claim 
wherein the inorganically filled matrix has a thickness less than about 1 mm. 

42. A laminated sheet having an inorganically filled matrix as defined in claim 1, 
wherein the inorganically filled matrix has a thickness in a range from about 0.01 mm to 
about 0.5 mm. 

43 * A f laminated sheet as defined in claim 1, wherein the organic binder and fibrous 
material have a combined concentration in a range from about 5% to about 6 0% by volume of 
the solids in the inorganically filled matrix. 

44, A laminated sheet as defined in claim 1, wherein the organic binder and fibrous 
material have a combined concentration of less than about 4 0% by volume of total solids 
in the inorganically filled matrix of the first sheet. 

45. A laminated sheet as defined in claim 1, wherein the organic binder and fibrous 
material have a combined concentration of less than about 3 0% by volume of total solids 
in the inorganically filled matrix of the first sheet. 

46 • A laminated sheet as defined in claim 1, wherein the organic binder has a 
concentration in a range from about 1% to about 50% by volume of total solids in the 
inorganically filled matrix. 
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47. A laminated sheet as defined in claim 1, wherein the organic binder has a 
concentration in a range from about 2% to about 30% by volume of total solids in the 
inorganically filled matrix. 

48. A laminated sheet as defined in claim 1, wherein the organic binder has a 
concentration in a range from about 5% to about 20% by volume of total solids in the 
inorganically filled matrix. 

49. A laminated sheet as defined in claim 1, wherein the organic binder comprises a 
cellulosic material. 

50. A laminated sheet as defined in claim 49, wherein the cellulosic material is selected 
from the group consisting of methylhydroxyethylcellulose , hydroxymethylethylcellulose 
carboxymethylcellulose, methylcellulose , ethylcellulose , hydroxyethylcellulose , 
hydroxyethylpropylcellulose, and mixtures or derivatives thereof. 

51. A laminated sheet as defined in claim 1, wherein the organic binder comprises a 
Nstarch or a derivative thereof. 

52. A laminated sheet as defined in claim 51, wherein the starch or derivative thereof is 
selected from the group consisting of amylopectin, amylose, seagel, starch acetates 
starch hydroxyethyl ethers, ionic starches, long-chain alkylstarches , dextrins, amine 
starches, phosphate starches, dialdehyde , starches , and mixtures or derivatives thereof 

53. A laminated sheet as defined in claim 1, wherein the organic binder comprises a 
protein or derivative thereof selected from the group consisting of prolamine, collagen 
gelatin, glue, casein, and mixtures or derivatives thereof. ' 

54. A laminated sheet as defined in claim 1, wherein the polysaccharide or derivative 
thereof is selected from the group consisting of alginic acid, phycocolloids , agar, gum 
arable, guar gum, locust bean gum, gum karaya, gum tragacanth, and mixtures or 
derivatives thereof. 

55. A laminated sheet as defined in claim 1, wherein the inorganically filled matrix 
further includes a synthetic organic polymer. 

56. A laminated sheet as defined in claim 55, wherein the synthetic organic polymer is 
selected from the group consisting of polyvinyl pyrrolidone, polyethylene glycol 
polyvinyl alcohol, polyvinylmethyl ether, polyacrylic acids, polyacrylic acid salts 
polyymylacrylic acids, polyvinylacrylic acid salts, polyacrylimides , polylactic acid 
ethylene oxide polymers, synthetic clay, latex, and mixtures or derivatives thereof 

57. A laminated sheet as defined in claim 1, wherein the fibrous material has a 
concentration in a range from about 0.5% to about 50% by volume of total solids in the 
inorganically filled matrix of the first sheet. 

58. A laminated sheet as defined in claim 1, wherein the fibrous material has a 
concentration in a range from about 5% to about 40% by volume of total solids in the 
inorganically filled matrix of the first sheet. 

59. A laminated sheet as defined in claim 1, wherein the fibrous material has a 
concentration in a range from about 15% to about 3 0% by volume of total solids in the 
inorganically filled matrix of the first sheet. 

60. laminated sheet as defined in claim 1, wherein the fibrous material comprises 
organic fibers. 

61. A laminated sheet as defined in claim 60, wherein the organic fibers are selected 
from the group consisting of hemp, cotton, bagasse, abaca, flax, southern pine, and 
southern hardwood fibers, and mixtures thereof. 

62. A laminated sheet as defined in claim 1, wherein the inorganically filled matrix of 
the first sheet further includes inorganic fibers. 

63. A laminated sheet as defined in claim 62, wherein the inorganic fibers are selected 
from the group consisting of glass fibers, silica fibers, ceramic fibers , carbon fibers 
metal fibers, and mixtures thereof. ~ 

64. A laminated sheet as defined in claim 1, wherein the fibrous material comprises a 
mixture of different fibers having varying strengths and flexibilities. 

65 . A laminated sheet as defined in claim 1, wherein the fibrous material includes 
individual fibers having an aspect ratio of at least about 10:1. 

66 : laminated sheet as defined in claim 1, wherein the fibrous material includes 
individual fibers having an average aspect ratio of at least about 100:1. 

67. laminated sheet as defined in claim 1, wherein the fibrous material includes 
individual fibers having an average aspect ratio of at least about 1000:1. 

68. A laminated sheet as defined in claim 1, wherein the laminated sheet has a tensile 
strength in a range from about 0.05 MPa to about 70 MPa . 

69. A laminated sheet as defined in claim 1, wherein the laminated sheet has a tensile 
strength in a range from about 5 MPa to about 4 0 MPa. 

70. A laminated sheet as defined in claim 1, wherein the laminated sheet has a tensile 
strength to density ratio in a range from about 2 MPa-cm.sup.3 /g to about 200 
MPa-cm.sup.3 /g . 

71. A laminated sheet as defined in claim 1, wherein the laminated sheet has a tensile 
strength to density ratio in a range from about 3 MPa-cm.sup.3 /g to about 50 
MPa-cm.sup.3 /g . 

72. A laminated sheet having as defined in claim 1, wherein the inorganically filled 
matrix further includes a minor amount of a hydraulically settable material. 

73. A laminated sheet as defined in claim 72, wherein the hydraulically settable material 
comprises a hydraulic cement . 

74. A laminated sheet as defined in claim 72, wherein the hydraulically settable material 
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comprises calcium sulfate hemihydrate. 

75. A laminated sheet having an inorganically filled matrix as defined in claim 72 
wherein the hydraulically settable material comprises calcium oxide 

76. A laminated sheet as defined in claim 72, wherein the hydraulically settable material 
has a concentration great enough to impart a binding effect within the inorganically 
filled matrix. 3 

77. A laminated sheet as defined in claim 1, wherein the inorganically filled matrix has 
a maximum bulk density of about 2 g/cm.sup.3. 

wherein the sheet having an inorganically 



78. A laminated sheet as defined in claim 1, 
filled matrix is corrugated. 

79. A laminated sheet as defined in claim 
filled matrix is creped. 

80. A laminated sheet as defined in claim 1, 

81. A laminated sheet as defined in claim 1, 
A laminated sheet as defined in claim 1, 
A laminated sheet as defined in claim 1, 
A laminated sheet as defined in claim 1, 

formed by removing water by evaporation from 
85. A laminated sheet as defined in claim 84 



1, wherein the sheet having an inorganically 



82 
83 
84 



further including an indicia, 
further including a score cut. 
further including a score, 
further including a perforation, 
wherein the inorganically filled matrix is 
an aqueous inorganically filled mixture. 
- , — - wherein the water has a concentration in a 

range trom about 5% to about 50% by volume of the inorganically filled mixture 

86. A laminated sheet as defined in claim 1, wherein the inorganically filled matrix 
includes finely dispersed air voids, 

87. A laminated sheet as defined in claim 1, wherein the fibrous material comprises 
individual fibers which have a substantially random orientation within the inorqanicallv 
filled matrix. 3 7 
88 A laminated sheet as defined in claim 1, wherein the fibrous material comprises 
individual fibers which have a substantially unidirectional orientation within the 
inorganically filled matrix. 

89. A laminated sheet as defined in claim l, wherein the laminated sheet may be bent over 
an angle of up to about 90. degree, without substantial fracture of the laminated sheet 

90. A laminated sheet as defined in claim 1, wherein the laminated sheet may be bent over 
an angle of up to about 180. degree, without substantial fracture of the laminate d sheet 

91. A laminated sheet as defined in claim 1, wherein the laminated sheet may be rolled 
around an angular distance of up to about 360. degree, without substantial fracture of the 
inorganically filled matrix. 



92. A laminated sheet as defined in 



claim 1, wherein the inorganically filled matrix of 

jree , . 

of 




. degree 

wherein the laminated sheet has been 
wherein the laminated sheet has been 
wherein the laminated sheet is rolled onto 



94. A laminated sheet as defined in claim 1, 
fashioned into a desired shape. 

95. A laminated sheet as defined in claim 1, 
fashioned into a container. 

96. A laminated sheet as defined in claim 1, 
spool . 

97. A laminated sheet as defined in claim 1, wherein the organic binder, inorganic 
aggregate and fibrous material are initially dispersed in water to form an aqueous 
inorganically filled mixture, the inorganically filled matrix being formed by removing a 
substantial portion of the water from the inorganically filled mixture. 

98. A laminated sheet as defined in claim 1, wherein the second sheet comprises a laminar 
coating material . 

99. A laminated sheet comprising a first sheet having an inorganically filled matrix and 
a second sheet laminated to the first sheet, wherein the inorganically filled matrix 
comprises a substantially homogeneous mixture of organic binder and inorganic aqqreqate 
has a thickness less than about 1 cm, degrades after prolonged exposure to water, and is 
formed ^ by removing a substantial portion of water from an inorganically filled mixture 
including: 

an organic binder selected from the group consisting of polysaccharides, proteins and 
mixtures or derivatives thereof and included in an amount in a range from about 1% to 
about 50% by volume of total solids in the inorganically filled mixture; 
an inorganic aggregate included in an amount in a range from about 40% to about 98% by 
volume of total solids in the inorganically filled mixture; 

water included in an amount such that the inorganically filled mixture has a yield stress 
in a range from about 2 kPa to about 5 MPa; and 

a fibrous material included in an amount in a range from about 0.5% to about 50% by 
volume of total solids in the inorganically filled mixture. 

100. A laminated sheet as defined in claim 99, wherein the inorganically filled matrix 
has a thickness less than about 3 mm. 

101. A laminated sheet as defined in claim 99, wherein the 
has a thickness less than about 1 mm. 

102. A laminated sheet as defined in claim 99, wherein the second sheet 
the first sheet prior to complete hardening of the first sheet. 

103 A laminated sheet as defined in claim 99, wherein the second sheet is laminated to 
the first sheet after the inorganically filled matrix has been substantially hardened 



inorganically filled matrix 
is laminated to 
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■ a°spool laminated Sh6et ^ d6fined ^ Claim Wherein the la *i"*ted sheet is rolled onto 

105. A laminated sheet comprising a first sheet havinq an inoraanicallv fin^ • 
a second sheet laminated to the first sheet the inoraanicallv fn^J I f matrix and 

substantially homogeneous mixture of organic Mnder and inorganfc r te" InT'^ ' 
fibers, dispersed throughout the inorganically filled matrix^the organic bind" beina" 10 
selected from the group consisting of starch-based materials, cellulose-based materials 
polysaccharide gums, proteins, and mixtures or derivatives thereof, wherein the inoroanic 
aggregate has a concentration in a range from about 40% to about 95% by weight of^ofS 
solids in the inorganically filled matrix, wherein the organic binder and organic rubers 
have a combined concentration in a range from about 5% to about 60% by weigh! of toTi?* 

£1%hLSss n L r ^ n th:n 1 Lout 11 i d c r trix ' and wherein the ^ganicaLy f?".d «SS 

iaminL^SitflfmSrial 8 ^ 105 ' the ^ "™P*»« • 

^Z.A *?!^ 66 SheSt 38 defined in claim 105 ' wherein the second sheet comprises a 
sheet selected from a group consisting of metal foils, fibrous sheets, organic polymer 

SSSJitS"^? Sr^ing^ ' ^ metall " d filmS ' and 

108. A laminated sheet comprising a first sheet having an inorganically filled matrix and 
a second sheet laminated to a side of the first sheet the inorganically filled matrL 
comprising a substantially homogeneous mixture of organic binde? and inorganic agqreqate 
material and optionally a fibrous material dispersed throughout the inorganically fined 
matrix the organic binder being selected from the group consisting of starch-ga sed 

^rivativ; s C theriof e t aSed materials < Polysaccharide gums, protein!, an d mixtures o r 
derivatives thereof, the inorganic aggregate having a concentration in a range from about 
40* to about 95% by weight of total solids in the inorganically filled matrix of ?he 

cm'dearade; "5?"" ^/^^Y matrix hL a thickness less than about 1 

cm, degrades after prolonged exposure to water, and is significantly flexible such that 
matrix. ' Y def ° rmed withoUt complete rupture of the inorganically rUleS 

109. A laminated sheet comprising a first sheet having an inorganically filled matrix and 
a second sheet laminated to the first sheet, the inorganically filled matrix comprising a 
substantially homogeneous mixture of organic binder and inorganic aggregate material Ld 
optionally a fibrous material dispersed throughout the inorganically 9 filled matrix the 
organic binder being selected from the group consisting of polysaccharides, proteins and 
mixtures or derivatives thereof, the inorganic aggregate having a concentration in a' 

matrix oTthe 0 ^^ H° 95% W6ight ° f t0tal S ° lidS in the inorganically billed 

than about 1 c t T ' "* &reln ^he ^organically filled matrix has a thickness less 
than about 1 cm degrades after prolonged exposure to water, and is significantly 
"organically f i^Ttr^. ^^^ly deformed without complete rupture of Le 
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CLAIMS : 

What is claimed and desired to be secured by United States Letters Patent is: 

1. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix of 
starch-based binder and inorganic aggregate, the matrix comprising a starch-based binder, 
an inorganic aggregate filler, and fibers substantially uniformly dispersed throughout 
the starch -bound cellular matrix, the fibers having an average aspect ratio greater than 
about 25:1, the inorganic filler having a concentration greater than about 20% by weight 
of the starch -bound cellular matrix, wherein the starch -bound cellular matrix has a 
thickness less than about 1 cm, wherein the starch -bound cellular matrix degrades after 
prolonged exposure to water. 

2. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix is formed without a separate conditioning 
step . 

3. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix includes less than about 5% by weight of 
a synthetic polymer. 

4. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix includes less than about 2% by weight of 
a synthetic polymer. 

5. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix includes no synthetic polymer. 

6. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as. 
defined in claim 1, wherein the cellular matrix has a flexural strength greater than 
about 1 MPa . 

7. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a flexural strength greater than 
about 2 MPa . 

8. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a tensile strength greater than about 
0.75 MPa. 

9. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a tensile strength greater than about 
1 MPa. 

10. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a fracture energy greater than about 
300 J/m.sup.2. 

11. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a fracture energy greater than about 
60 0 J/m.sup.2. 

12. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a flexural strength normalized with 
respect to density in a range of about 0.5 MPa/ (g/cm . sup . 3 ) to about 60 MPa/ (g/cm . sup . 3) . 
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13. An article of manufacture having a fiber - reinforced; starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a flexural strength normalized with 
respect to density in a range from about 1 MPa/ (g/cm . sup . 3 ) to about 40 MPa/ (g/cm . sup . 3 ) . 

14. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a flexural strength normalized with 
respect to density in a range from about 2 MPa/ (g/cm. sup. 3) to about 20 MPa/ (g/cm . sup . 3 ) . 

15. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a tensile strength normalized with 
respect to density in a range from about 0.5 MPa/ (g/cm . sup . 3 ) to about 3 0 

MPa/ (g/cm. sup. 3) . 

16. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a tensile strength normalized with 
respect to density in a range from about 0.75 MPa/ (g/cm . sup . 3 ) to about 2 0 

MPa/ (g/cm. sup. 3) . 

17. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a tensile strength normalized with 
respect to density in a range from about 1 MPa/ (g/cm . sup . 3 ) to about 12 MPa/ (g/cm . sup . 3 ) . 

18. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a fracture energy normalized with 
respect to density in a range from about 1000 ( J/m . sup . 2 ) / (g/cm . sup . 3 ) to about 10,000 
(J/m. sup. 2) / (g/cm. sup. 3) . 

19. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a fracture energy normalized with 
respect to density in a range from about 2000 ( J/m . sup . 2 ) / (g/cm . sup . 3) to about 7500 
(J/m. sup. 2) /(g/cm. sup. 3) . 

20. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a fracture energy normalized with 
respect to density in a range from about 3000 ( J/m . sup . 2 ) / (g/cm . sup . 3 ) to about 5000 
(J/m. sup. 2) /(g/cm. sup. 3} . 

21. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a flexural strength normalized with 
respect to weight fraction of the starch-based binder in a range from about 5 MPa/ (wt . 
fraction of starch-based binder) to about 100 MPa/ {wt . fraction of starch-based binder) . 

22. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a flexural strength normalized with 
respect to weight fraction of the starch-based binder in a range from about 10 MPa/(wt. 
fraction of starch-based binder) to about 75 MPa/(wt. fraction of starch-based binder) . 

23. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a flexural strength normalized with 
respect to weight fraction of the starch-based binder in a range from about 20 MPa/ (wt . 
fraction of starch-based binder) to about 60 MPa/(wt. fraction of starch-based binder) . 

24. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a tensile strength normalized with 
respect to weight fraction of the starch-based binder in a range from about 3 MPa/ (wt . 
fraction of starch-based binder) to about 50 MPa/ (wt . fraction of starch-based binder) . 

25. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a tensile strength normalized with 
respect to weight fraction of the starch-based binder in a range from about 4 MPa/ (wt . 
fraction of starch-based binder) to about 30 MPa/ (wt . fraction of starch-based binder) . 

26. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a tensile strength normalized with 
respect to weight fraction of the starch-based binder in a range from about 5 MPa/ (wt . 
fraction of starch-based binder) to about 20 MPa/ (wt . fraction of starch-based binder) . 

27. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a fracture energy normalized with 
respect to weight fraction of the starch-based binder in a range from about 2000 

{J/m. sup. 2) / (wt . fraction of starch-based binder) to about 30,000 ( J/m . sup . 2) / (wt . 
fraction of starch-based binder) . 

28. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a fracture energy normalized with 
respect to weight fraction of the starch-based binder in a range from about 3000 

(J/m. sup. 2) / (wt . fraction of starch-based binder) to about 15,000 ( J/m . sup . 2 ) / ( wt . 
fraction of starch-based binder) . 

29. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a fracture energy normalized with 
respect to weight fraction of the starch-based binder in a range from about 5000 

(J/m. sup. 2) /(wt . fraction of starch-based binder) to about 10,000 ( J/m . sup . 2) / (wt . 
fraction of starch-based binder) . 

30. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article has a strain before failure in a range from about 
1% to about 15%. 
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*31. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article has a strain before failure in a range from about 
1% to about 10%. 

32. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article has a strain before failure in a range from about 
1% to about 5%. 

33. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a density in a range from about 0.05 
g/cm.sup.3 to about 1 g/cm.sup.3. 

34. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a density in a range from about 0.1 
g/cm.sup.3 to about 0.5 g/cm.sup.3. 

35. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix has a density in a range from about 0.15 
g/cm.sup.3 to about 0.25 g/cm.sup.3. 

36. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix includes an outer skin portion having a 
density and an interior foam portion having a density that is significantly lower than 
the density of the outer skin portion. 

37. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 36, wherein the outer skin portion includes virtually no pinholes. 

38. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 36, wherein the cross- sect ional area of pinholes within the outer skin 
portion that are large enough to allow passage of moisture is less than about 15% the 
cross-sectional area of the outer skin portion. 

39. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 36, wherein the cross- sectional area of pinholes within the outer skin 
portion that are large enough to allow passage of moisture is less than about 10% the 
cross-sectional area of the outer skin portion. 

40. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 36, wherein the cross- sect ional area of pinholes within the outer skin 
portion that are large enough to allow passage of moisture is less than about 5% the 
cross- sectional area of the outer skin portion. 

41. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder includes an unmodified starch that 
has been gelatinized during molding. 

42. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder includes a potato starch or potato 
starch derivative that has been gelatinized during molding. 

43. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder includes a waxy corn starch or waxy 
corn starch derivative that has been gelatinized during molding. 

44. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder has an amylose content less than 
about 45%. 

45. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder has an amylose content less than 
about 3 5%, 

46. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder has an amylose content less than 
about 2 5%. 

47. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder includes a modified starch . 

48. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder includes a starch that has been 
modified by a process selected from the group consisting of esterif ication, 

ethef if ication, oxidation, acid hydrolysis, cross- linking, and enzyme conversion. 

49. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder has a concentration in a range from 
about 10% to about 80% by weight of the cellular matrix. 

50. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder has a concentration in a range from 
about 30% to about 70% by weight of the cellular matrix. 

51. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the starch-based binder has a concentration in a range from 
about 40% to about 60% by weight of the cellular matrix. 

52. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers include naturally occurring organic fibers . 

53. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers include cellulosic fibers . 

54 . An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers are derived from at least one fiber source 
selected from the group consisting of plant leaves, stems, husks, shells, and fruits. 

55. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
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defined in claim 1, wherein the fibers are derived from a fiber source selected from the 
group consisting of hemp, cotton, sisal, abaca, and bagasse. 

56. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers are derived from hardwood. 

57. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers are derived from softwood. 

58. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers include inorganic fibers . 

59. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers are derived from a material selected from the 
group consisting of glass, graphite, silica, ceramic, and metal. 

60. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers include recycled paper fibers . 

61. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers have a concentration in a range from about 2% to 
about 80% by weight of the cellular matrix. 

62. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers have a concentration in a range from about 4% to 
about 40% by weight of the cellular matrix. 

63. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 1, wherein the fibers have a concentration in a range from about 5% to 
about 20% by weight of the cellular matrix. 

64. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers have an aspect ratio of at least about 100:1. 

65. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers have an aspect ratio of at least about 250:1. 

66. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers have an average length in a range from about 0.3 
mm to about 2 mm . 

67. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers have an average length of at least about 2 mm. 

68. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers have an average length of at least about 3.5 mm. 

69. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the fibers have an average length of at least about 6.5 mm. 

70. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler includes calcium carbonate. 

71. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler is selected from the group 
consisting of sand, gravel, rock, limestone, sandstone, glass beads, mica, clay, kaolin, 
synthetic clay, alumina, silica, fly ash, fused silica, tabular alumina, microspheres, 
calcium sulfate dihydrate, calcium aluminate, hydrated hydraulic cement particles, and 
unhydrated hydraulic cement particles. 

72. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler is selected from the group 
consisting of perlite, vermiculite, hollow glass spheres, aerogels, xerogels, porous 
ceramic spheres, xonotlite, lightweight expanded clays, pumice, and exfoliated rock. 

73. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler has a concentration in a range 
from about 30% to about 70% by weight of the cellular matrix. 

74. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler has a concentration in a range 
from about 40% to about 60% by weight of the cellular matrix. 

75. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler has a specific surface area in 
a range from about 0.1 m . sup . 2 /g to about 4 00 m.sup.2 /g . 

76. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler has a specific surface area in 
a range from about 0.15 m.sup.2 /g to about 50 m.sup.2 /g . 

77. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler has a specific surface area in 
a range from about 0.2 m.sup.2 /g to about 2 m.sup.2 /g. 

78. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler has a natural packing density 
in a range from about 0.5 to about 0.9. 

79. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the inorganic aggregate filler has a natural packing density 
in a range from about 0.6 to about 0.8. 

80. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the cellular matrix further comprises a humectant . 

81. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, further comprising a coating on a surface of the article. 

82. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 81, wherein the coating renders the article more resistant to water. 
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*8%. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 81, wherein the coating renders the article more resistant to oils. 
84 . An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 81, wherein the coating comprises a wax. 

85. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 81, wherein the coating comprises polyethylene. 

86. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 81, wherein the coating comprises polylactic acid. 

87. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 81, wherein the coating comprises shellac. 

88. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 81, wherein the coating comprises ethyl cellulose. 

89. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 81, wherein the coating comprises polyvinyl alcohol. 

90. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 81, wherein the coating comprises magnesium stearate . 

91. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, the cellular matrix further comprising an integral sealing material. 

92. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
"defined in claim 91, wherein the internal sealing material comprises polyvinyl alcohol. 

93. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article comprises a food or beverage container. 

94. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 1, wherein the article comprises a liquid tight container. 

95. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article is in the shape of a clam shell container. 

96. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article is in the shape of a carton. 

97. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article is in the shape of a box. 

98 . An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article is in the shape of a cup. 

99. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article is in the shape of a plate. 

100. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article is in the shape of a bowl. 

101. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 1, wherein the article is in the shape of a tray, 

102. An article of manufacture having a fiber - reinforced, inorganically filled, 
starch -bound cellular matrix of starch and inorganic aggregate, the cellular matrix 
comprising a starch-based binder, an inorganic aggregate filler having a concentration in 
a range from about 20% to about 80% by weight of the cellular matrix, and fibers 
substantially uniformly dispersed throughout the matrix, the fibers having an average 
fiber length in a range from about 2 mm to about 2 5 mm, an average aspect ratio greater 
than about 25:1, and a concentration in a range from about 2% to about 8 0% by volume of 
the starch -bound cellular matrix, wherein the starch -bound cellular matrix has a 
thickness less than about 5 mm and degrades after prolonged exposure to water. 

103. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 102, wherein the cellular matrix is formed without a separate 
conditioning step. 

104. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 102, wherein the cellular matrix includes less than about 5% by weight 
of a synthetic polymer. 

105. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 102, wherein the cellular matrix includes no synthetic polymer. 

106. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 102, wherein the article comprises a food or beverage container. 

107. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix 
comprising a starch-based binder and fibers substantially uniformly dispersed throughout 
the starch -bound cellular matrix, the fibers having an average length greater than about 
2 mm, an average aspect ratio greater than about 25:1, and a concentration in a range 
from about 2% to about 80% by weight of the cellular matrix, the cellular matrix having a 
thickness less than about 1 cm and degrades after prolonged exposure to water. 

108. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the cellular matrix has a density in a range from about 
0.05 g/cm.sup.3 to about 1 g/cm . sup . 3 . 

109. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the cellular matrix has a density in a range from about 0.1 
g/cm.sup.3 to about 0.5 g/cm.sup.3. 

110. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the cellular matrix includes an outer skin portion having a 
density and an interior foam portion having a density that is significantly lower than 
the density of the outer skin portion. 

111. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
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•defined in claim 107, wherein the starch-based binder includes an unmodified starch that 
has been gelatinized during molding. 

112. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the starch-based binder includes a potato starch or potato 
starch derivative that has been gelatinized during molding. 

113. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the starch-based binder includes a waxy corn starch or waxy 
corn starch derivative that has been gelatinized during molding. 

114. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the starch-based binder includes a modified starch . 

115. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the starch-based binder has a concentration in a range from 
about 10% to about 80% by weight of the cellular matrix. 

116 . An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the starch-based binder has a concentration in a range from 
about 30% to about 70% by weight of the cellular matrix. 

117. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the fibers include naturally occurring organic fibers . 

118. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the fibers have an aspect ratio of at least about 100:1. 

119. An article of manufacture having a fiber - re in forced, starch -bound cellular matrix as 
defined in claim 107, wherein the fibers have an aspect ratio of at least about 250:1. 

120. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the fibers have an average length of at least about 3.5 mm. 

121. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, further comprising an inorganic aggregate filler. 

122. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 121, wherein the inorganic aggregate filler includes calcium carbonate. 

123. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 121, wherein the inorganic aggregate filler is selected from the group 
consisting of sand, gravel, rock, -limestone, sandstone, glass beads, mica, clay, kaolin, 
synthetic clay, alumina, silica, fly ash, fused silica, tabular alumina, microspheres, 
calcium sulfate dihydrate, calcium aluminate, hydrated hydraulic cement particles, and 
unhydrated hydraulic cement particles. 

124. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 121, wherein the inorganic aggregate- filler is selected from the group 
consisting of perlite, vermiculite, hollow glass spheres, aerogels, xerogels, porous 
ceramic spheres, xonotlite, lightweight expanded clays, pumice, and exfoliated rock. 

125. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 121, wherein the inorganic aggregate filler has a concentration in a 
range from about 20% to about 80% by weight of the cellular matrix. 

126. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 121, wherein the inorganic aggregate filler has a concentration in a 
range from about 30% to about 70% by weight of the cellular matrix. 

127. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 121, wherein the inorganic aggregate filler has a concentration in a 
range from about 40% to about 60% by weight of the cellular matrix. 

128. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the cellular matrix further comprises a humectant . 

129. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, further comprising a coating on a surface of the article. 

130. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the article comprises a food or beverage container. 

131. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 107, wherein the article comprises a liquid tight container. 

132. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 107, wherein the article is in the shape of a clam shell container. 

133. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 107, wherein the cellular matrix has a thickness less than about 5 mm. 

134. An article of manufacture having a fiber- reinforced , starch -bound cellular matrix 
comprising a starch-based binder and fibers substantially uniformly dispersed throughout 
the starch -bound cellular matrix, the fibers having an average length greater than about 
2 mm, an average aspect ratio greater than about 25:1, and a concentration in a range 
from about 2% to about 80% by weight of the cellular matrix, the cellular matrix 
including an outer skin portion having a density and an interior foam portion having a 
density that is significantly lower than the density of the outer skin portion. 

135. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the cellular matrix has a density in a range from about 
0.05 g/cm.sup.3 to about 1 g/cm.sup.3. 

136. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the cellular matrix has a density in a range from about 0.1 
g/cm.sup.3 to about 0.5 g/cm.sup.3. 

137. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
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defined in claim 134, wherein the cellular matrix has a thickness less than about 1 cm. 

138. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, further comprising an inorganic aggregate filler. 

139. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 138, wherein the inorganic aggregate filler includes calcium carbonate. 

140. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 138, wherein the inorganic aggregate filler has a concentration in a 
range from about 20% to about 80% by weight of the cellular matrix. 

141. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 138, wherein the inorganic aggregate filler has a concentration in a 
range from about 30% to about 70% by weight of the cellular matrix. 

142. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 134, further comprising a coating on a surface of the article. 

143. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the starch-based binder includes an unmodified starch that 
has been gelatinized during molding. 

144. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the starch-based binder includes a potato starch or potato 
starch derivative that has been gelatinized during molding. 

145. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 134, wherein the starch-based binder includes a waxy corn starch or waxy 
corn starch derivative that has been gelatinized during molding. 

146. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the starch-based binder includes a modified starch . 

147. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the starch-based binder has a concentration in a range from 
about 10% to about 80% by weight of the cellular matrix. 

148. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 134, wherein the starch-based binder has a concentration in a range from 
about 30% to about 70% by weight of the cellular matrix. 

149. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 134, wherein the fibers include naturally occurring organic fibers . 

150. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix as 
defined in claim 134, wherein the fibers include inorganic fibers . 

151. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the fibers have an aspect ratio of at least about 100:1. 

152. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the fibers have an aspect ratio of at least about 250:1. 

153. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the fibers have an average length greater than about 3.5 

mm . 

154. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the cellular matrix further comprises a humectant . 

155. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the article comprises a food or beverage container. 

156. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the article comprises a liquid-tight container, 

157. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 134, wherein the article is in the shape of a clam-shell container. ^ 

158. An article of manufacture having a fiber - reinforced , starch -bound cellular matrix of 
starch and inorganic aggregate, the cellular matrix comprising a starch-based binder, and 
inorganic aggregate filler, and fibers substantially uniformly dispersed throughout the 
starch -bound cellular matrix, the fibers having an average aspect ratio greater than 
about 25:1, the inorganic aggregate filler having a concentration greater than about 20% 
by weight of the cellular matrix, the cellular matrix including an outer skin portion 
having a density and an interior foam portion having a density that is significantly 
lower than the density of the outer skin portion. 

159. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the article comprises a food or beverage container. 

160. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, further comprising a coating on a surface of the article. 

161. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the starch-based binder includes an unmodified starch that 
has been gelatinized during molding. 

162. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the starch-based binder includes a potato starch or potato 
starch derivative that has been gelatinized during molding. 

163. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the starch-based binder includes a waxy cornstarch or waxy 
cornstarch derivative that has been gelatinized during molding. 

164. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the starch-based binder includes a modified starch . 

165. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the starch-based binder has a concentration in a range from 
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about 10% to about 80% by weight of the cellular matrix. 

166. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the starch-based binder has a concentration in a range from 
about 30% to about 70% by weight of the cellular matrix. 

167. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the fibers include naturally occurring organic fibers . ^ 

168. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the fibers include inorganic fibers . 

169. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the fibers have an aspect ratio of at least about 100:1. 

170. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the fibers have an aspect ratio of at least about 250:1. 

171. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the fibers have an average length greater than about 3.5 

172! An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein said inorganic aggregate filler is homogeneously dispersed 
throughout the cellular matrix. 

173. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the inorganic aggregate filler includes calcium carbonate. 

174. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the inorganic aggregate filler is selected from the group 
consisting of sand, gravel, rock, limestone, sandstone, glass beads, mica, clay, kaolin, 
synthetic clay, alumina silica, fly ash, fused silica, tabular alumina, microspheres, 
calcium sulfate dihydrate, calcium aluminate, hydrated hydraulic cement particles, and 
unhydrated hydraulic cement particles. 

175. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the inorganic aggregate filler is selected from the group 
consisting of perlite, vermiculite, hollow glass spheres, areogels, xerogels, porous 
ceramic spheres, xonotlite, lightweight expanded clays, pumice, and exfoliated rock. 

176. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the inorganic aggregate filler has a concentration in a 
range from about 2 0% to about 8 0% by weight of the cellular matrix. 

177. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the inorganic filler has a concentration in a range from 
about 30% to about 70% by weight of the cellular matrix. 

178. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the inorganic aggregate filler has a concentration in a 
range from about 40% to about 60% by weight of the cellular matrix. 

179. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 158, wherein the cellular matrix further comprises a humectant . 

180. An article of manufacture having a fiber- reinforced , starch -bound cellular matrix as 
defined in claim 158, wherein the article comprises a liquid-tight container. 

181. An article of manufacture having a fiber- reinforced , starch -bound cellular matrix as 
defined in claim 158, wherein the article is in the shape of a clam-shell container. ^ 

182. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix 
comprising a starch-based binder and fibers substantially uniformly dispersed throughout 
the starch -bound cellular matrix, the fibers having an average length greater than about 
2 mm, an average aspect ratio greater than about 25:1, and a concentration in a range 
from' about 2% to about 80% by weight of the cellular matrix, the cellular matrix having 
an average density less than about 0.2 5 g/cm.sup.3. 

183. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 182, wherein the article comprises a food or beverage container. 

184. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 182, further comprising a coating on a surface of the article. 

185. An article of manufacture having a fiber- reinforced , starch -bound cellular matrix as 
defined in claim 182, further comprising an aggregate filler. 

186. An article of manufacture having a fiber- reinforced , starch -bound cellular matrix as 
defined in claim 185, wherein the inorganic aggregate filler includes calcium carbonate. 

187. An article of manufacture having a fiber- reinforced , starch -bound cellular matrix as 
defined in claim 185, wherein the inorganic aggregate filler is selected from the group 
consisting of sand, gravel, rock, limestone, sandstone, glass beads, mica, clay, kaolin, 
synthetic clay, alumina silica, fly ash, fused silica, tabular alumina, microspheres, 
calcium sulfate dihydrate, calcium aluminate, hydrated hydraulic cement particles, and 
unhydrated hydraulic cement particles. 

188. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 185, wherein the inorganic aggregate filler is selected from the group 
consisting of perlite, vermiculite, hollow glass spheres, areogels, xerogels, porous 
ceramic spheres, xonotlite, lightweight expanded clays, pumice, and exfoliated rock. ^ 

189. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 185, wherein the inorganic aggregate filler has a concentration in a 
range from about 20% to about 80% by weight of the cellular matrix. 

190. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix as 
defined in claim 185, wherein the inorganic filler has a concentration in a range from 
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'about 30% to about 70% by weight of the cellular matrix. 

191. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 185, wherein the inorganic aggregate filler has a concentration in a 
range from about 40% to about 60% by weight of the cellular matrix. 

192. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix 
comprising a starch-based binder, an aggregate filler, and fibers substantially uniformly 
dispersed throughout the starch -bound cellular matrix, the fibers having an average 
length greater than about 2 mm, an average aspect ratio greater than about 25:1, and a 
concentration in a range from about 2% to about 8 0% by weight of the cellular matrix, the 
cellular matrix including an outer skin portion having a density and an interior foam 
portion having a density that is significantly lower than the density of the outer skin 
portion. 

193. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 192, further comprising a coating on a surface of the article. 

194. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 193, wherein the coating comprises a wax. 

195. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 193, wherein the coating comprises a polymeric material, 

196. An article of manufacture having a fiber -reinforced, starch -bound cellular matrix 
comprising a starch-based binder, an inorganic aggregate filler, and fibers substantially 
uniformly dispersed throughout the starch -bound cellular matrix, the fibers having an 
average length greater than about 2 mm, an average aspect ratio greater than about 25:1, 
and a concentration in a range from about 2% to about 80% by weight of the cellular 
matrix, the inorganic aggregate filler having a concentration greater than about 20% by 
weight of the cellular matrix, the cellular matrix including an outer skin portion having 
a density and an interior foam portion having a density that is significantly lower than 
the density of the outer skin portion. 

197. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 196, further comprising a coating on a surface of the article. 

198. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 197, wherein the coating comprises a wax. 

199. An article of manufacture having a fiber - reinforced, starch -bound cellular matrix as 
defined in claim 197, wherein the coating comprises a polymeric material. 

200. An article of manufacture having a fiber- reinforced, starch -bound cellular matrix as 
defined in claim 196, wherein the article comprises a food or beverage container. 
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What is claimed and desired to be secured by United States Patent is: 

1. An article of manufacture comprising an inorganically filled matrix including a 
substantially homogenous mixture of organic binder and aggregate, the matrix having a 
coating on at least a portion thereof such that the matrix is substantially nonporous and 
having a thickness in a range from about 0.01 mm to about 1 cm, the matrix comprising: 

a water-dispersible organic polymer binder selected from the group consisting of 
polysaccharides, proteins, and mixtures or derivatives thereof; 

an inorganic aggregate having a concentration in a range from about 2 0% to about 95% by 
weight of total solids in the inorganically filled matrix; and 

fibrous material substantially homogeneously dispersed throughout the inorganically 
filled matrix. 

2. An article of manufacture as defined in claim 1, wherein the coating comprises a 
material selected from the group consisting of melamine, polyvinyl chloride, polyvinyl 
alcohol, polyvinyl acetate, polyacrylate , hydroxypropylmethylcellulose , polyethylene 
glycol, acrylics, polyurethane , polylactic acid, starch, soy bean protein, polyethylene, 
synthetic polymers, waxes, elastomers, and combinations of the foregoing. 

3. An article of manufacture as defined in claim 1, wherein the coating comprises a 
material selected from the group consisting of sodium silicate, calcium carbonate, 
kaolin, ceramic, and combinations of the foregoing. 

4. An article of manufacture as defined in claim 1, wherein the coating renders the 
inorganically filled matrix more resistant to water degradation. 

5. An article of manufacture as defined in claim 1, wherein the coating material 
comprises a coating material that is safe for use with food or beverages. 

6. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has a 
concentration in a range from about 50% to about 90% by volume of total solids in the 
inorganically filled matrix. 

7. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has a 
concentration in a range from about 6 0% to about 80% by volume of total solids in the 
inorganically filled matrix. 

8. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
comprises individual particles that are size optimized in order to achieve a 
predetermined particle packing density of the inorganic aggregate. 

9. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has a 
particle packing density in a range from about 0.65 to about 0.99. 

10. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has 
a particle packing density in a range from about 0.75 to about 0.9. 

11. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
includes a lightweight aggregate. 

12. An article of manufacture as defined in claim 11, wherein the lightweight aggregate 
is selected from the group consisting of perlite, vermiculite, hollow glass spheres, 
porous ceramic spheres, expanded clay, lightweight expanded geologic materials, pumice, 
microspheres, and mixtures thereof. 

13. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 
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selected from the group consisting of clay, gypsum, calcium carbonate, mica, silica, 
alumina, metals, sand, gravel, sandstone, limestone, and mixtures thereof. 

14. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix further includes an organic aggregate selected from the group consisting of seeds, 
starches , gelatins, polymers, cork, and agar materials. 

15. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix further includes a hydraulically settable material. 

16. An article of manufacture as defined in claim 1, wherein the fibrous material has a 
concentration in a range from about 0.5% to about 60% by volume of total solids in the 
inorganically filled matrix. 

17. An article of manufacture as defined in claim 1 

concentration in a range from about 2% to about 4 0% by volume of total solids in the 
inorganically filled matrix. 

18. An article of manufacture as defined in claim 1 

concentration in a range from about 5% to about 20% by volume of total solids in the 
inorganically filled matrix. 

19. An article of manufacture as defined in claim 1 
includes organic fibers . 

20. An article of manufacture as defined in claim 19, wherein the organic fibers are 
selected from the group consisting of hemp, cotton, bagasse, abaca, flax, southern pine, 
and southern hardwood fibers , and mixtures thereof . 

21. An article of manufacture as defined in claim 1, 
comprises inorganic fibers . 

22. An article of manufacture as defined in claim 21 



wherein the fibrous material has a 



wherein the fibrous material has a 



wherein the fibrous material 



wherein the fibrous material 



wherein the inorganic fibers are 
ceramic, graphite, and metal fibers , 



wherein the fibrous material 



selected from the group consisting of glass, silica, 
and mixtures thereof . 

23. An article of manufacture as defined in claim 1, 
comprises individual fibers having an average aspect ratio greater than about 10:1. 

24. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a cellulose-based polymer. 

25. An article of manufacture as defined in claim 24, wherein the cellulose-based polymer 
is selected from the group consisting of methylhydroxyethylcellulose , 

hydroxymethylethylcellulose, carboxymethylcellulose , methylcellulose , ethylcellulose, 
hydroxyethylcellulose, hydroxyethylpropylcellulose , and mixtures or derivatives thereof. 

26. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a starch-based polymer. 

27. An article of manufacture as defined in claim 26, wherein the starch-based , polymer is 
selected from the group consisting of amylopectin, amylose, seagel, starch acetates, 
starch hydroxyethyl ethers, ionic starches , long-chain alkylstarches , dextrins, amine 
starches, phosphate starches, dialdehyde starches, and mixtures or derivatives thereof. 

28. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a protein-based material . 

29. An article of manufacture as defined in claim 28, wherein the protein-based material 
is selected from the group consisting of prolamine, collagen, gelatin, glue, casein, and 
mixtures or derivatives thereof . 

30. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
is selected from the group consisting of alginic acid, phycocolloids , agar, gum arabic, 
guar gum, locust bean gum, gum karaya, gum tragacanth, and mixtures thereof. 

31. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix further includes a synthetic organic polymer selected from the group consisting of 
polyvinyl pyrrolidone, polyethylene glycol, polyvinyl alcohol, polyvinylmethyl ether, 
polyacrylic acids, polyacrylic acid salts, polyvinylacrylic acids, polyvinylacrylic acid 
salts, polyacrylimides , polylactic acid, ethylene oxide polymers, synthetic clay, latex, 
and mixtures or derivatives thereof. 

32. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
has a concentration in a range from about 1% to about 60% by volume of total solids in 
the inorganically filled matrix. 

33. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
has a concentration in a range from about 2% to about 30% by volume of total solids in 
the inorganically filled matrix. 

34. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
has a concentration in a range from about 5% to about 20% by volume of total solids in 
the inorganically filled matrix. 

35. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
and fibrous material together have a concentration in a range from about 5% to about 70% 
by volume of total solids in the inorganically filled matrix. 

36. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
and fibrous material together have a concentration less than about 50% by volume of total 
solids in the inorganically filled matrix. 

37. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
and fibrous material together have a concentration less than about 30% by volume of total 
solids in the inorganically filled matrix. 

38. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix further includes a discontinuous phase comprising finely dispersed voids. 
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3-9. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness in a range from about 0.1 mm to about 1 cm. 

40. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness in a range from about 0.5 mm to about 5 mm. 

41. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a density in a range from about 0.1 g/cm.sup.3 to about 2 g/cm.sup.3. 

42. An article of manufacture as defined in claim 1, wherein the article comprises a 
container . 

43. An article of manufacture as defined in claim 42 
shape of a box. 

44 . An article of manufacture as defined in claim 42 
shape of a hingedly-closable box. 

45. An article of manufacture as defined in claim 42 
corrugated box. 

46. An article of manufacture as defined in claim 42 
shape of a tube . 

47. An article of manufacture as defined in claim 42 
shape of a cup. 

48. An article of manufacture as defined in claim 42 
shape of a clam-shell container. 

49. An article of manufacture as defined in claim 42 
shape of a plate. 

50. An article of manufacture as defined in claim 42 
shape of a platter. 

51. An article of manufacture 
shape of a bowl . 

52. An article of manufacture as defined in claim 1, 



wherein the container is in the 

wherein the container is in the 

wherein the container is a 

wherein the container is in the 

wherein the container is in the 



wherein the container 
wherein the container 
wherein the container is in the 



in the 
in the 



as defined in claim 42, wherein the container is in the 



wherein the inorganically filled 



matrix includes a score or score cut defining a hinge where the matrix can more easily 
bend . 

53. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix includes a perforation defining a hinge where the matrix can more easily bend. 

54. An article of manufacture comprising an inorganically filled matrix including a 
substantially homogenous mixture of organic binder and inorganic aggregate, wherein the 
matrix has a coating on at least a portion thereof, degrades after prolonged exposure to 
water, and has a thickness in a range from about 0.05 mm to about 1 cm, wherein the 
organic binder is selected from the group consisting of polysaccharides, proteins, and 
mixtures or derivatives thereof and has a concentration in a range from about 1% to about 
60% by volume of total solids in the inorganically filled matrix, wherein the inorganic 
aggregate has a concentration in a range from about 3 0% to about 90% by volume of total 
solids in the inorganically filled matrix, and wherein the inorganically filled matrix 
further includes a fibrous material substantially homogeneously dispersed therein and 
having a concentration in a range from about 0.5% to about 60% by volume of total solids 
in the inorganically filled matrix. 

55. An article of manufacture as defined in claim 54, wherein the article is in the shape 
of a container. 

56. An article of manufacture as defined in claim 54, wherein the coating comprises a 
material selected from the group consisting of melamine, polyvinylchloride , polyvinyl 
alcohol, polyvinylacetate, polyacrilate , hydroxypropylmethylcel lulose , 
polyethyleneglycol , acrylics, polyurethane , polylactic acid, starch, soybean protein, 
polyethylene, synthetic polymers, waxes, elastomers, and combinations of the foregoing. 

57. An article of manufacture as defined in claim 54, wherein the coating comprises a 
material selected from the group consisting of sodium silicate, calcium carbonate, 
kaoline, ceramic and combinations of the foregoing. 

58. An article of manufacture as defined in claim 54, wherein the inorganic aggregate has 
a concentration in a range from about 50% to about 90% by volume of total solids in the 
inorganically filled matrix. 

59. An article of manufacture comprising an inorganically filled matrix including a 
substantially homogenous mixture of organic binder and aggregate, the matrix having a 
coating on at least a portion thereof and having a thickness in a range from about 0.01 
mm to about 1 cm, the matrix formed by removing a significant quantity of water by 
evaporation from the inorganically filled mixture comprising: 

water; 

a water-dispersible organic polymer binder selected from the group consisting of 
cellulosic materials, nonionic starches , polysaccharide gums, proteins, and mixtures or 
derivatives thereof; 

an inorganic aggregate having a concentration in a range from about 2 0% to about 95% by 
weight of total solids in the inorganically filled mixture; and 

a fibrous material substantially homogeneously dispersed throughout the inorganically 
filled mixture. 

60. An article of manufacture as defined in claim 59, wherein the inorganically filled 
matrix is substantially rigid. 

61. An article of manufacture as defined in claim 59, wherein the inorganically filled 
matrix is substantially flexible such that it may be mechanically deformed without 
complete rupture of the matrix. 
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62 . An article of manufacture as defined in claim 59, wherein the inorganically filled 
matrix includes a hinged portion. 

63. An article of manufacture as defined in claim 62, wherein the hinged portion is 
directly molded into the inorganically filled matrix. 
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inorganically filled matrix. 

14. An article of manufacture as defined in claim 1, wherein the fibrous material has a 
concentration in a range from about 2% to about 40% by volume of total solids in the 
inorganically filled matrix. 

15. An article of manufacture as defined in claim 1, wherein the fibrous material 
includes organic fibers selected from the group consisting of hemp, cotton, bagasse, 
abaca, flax, southern pine, southern hardwood fibers, and mixtures thereof. 

16. An article of manufacture as defined in claim 1, wherein the fibrous material 
includes inorganic fibers selected from the group consisting of glass, silica, ceramic, 
graphite, metal fibers, and 'mixtures thereof. 

17. An article of manufacture as defined in claim 1, wherein the fibrous material 
includes individual fibers having an average aspect ratio of at least about 10:1. 

18. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a cellulosic ether. t 

19. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a starch or a starch derivative. 

20. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a protein or a protein derivative. 

21. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a polysaccharide selected from the group consisting of alginic acid, 
phycocolloids, agar, gum arabic, guar gum, locust bean gum, gum karaya, gum tragacanth, 
and mixtures thereof . , 

22. An article of manufacture as defined in claim 1, wherein the organic polymer ^ binder 
comprises a synthetic organic water-soluble polymer selected from the group consisting of 
polyvinyl pyrrolidone, polyethylene glycol, polyvinyl alcohol, polyvinylmethyl ether, 
polyacrylic acids, polyacrylic acid salts, polyvinylacrylic acids, polyvinylacrylic acid 
salts, polyacrylimides, polylactic acid, ethylene oxide polymers, synthetic clay, 
derivatives of the foregoing, and mixtures, of the foregoing. 

23. An article of manufacture as defined in claim 1, wherein the organic binder has a 
concentration in a range from about 1% to about 60% by volume of total solids in the 
inorganically filled matrix. 

24. An article of manufacture as defined in claim 1, wherein the organic binder has a 
concentration in a range from about 2% to about 30% by volume of total solids in the 
inorganically filled matrix. 

25. An article of manufacture as defined in claim 1, wherein the organic polymer binder^ 
and fibrous material together have a concentration in a range from about 5% to about 70% 
by volume of total solids in the inorganically filled matrix. 

26. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
and fibrous material together have a concentration less than about 50% by volume of total 
solids in the inorganically filled matrix. 

27. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
and fibrous material together have a concentration less than about 30% by volume of total 
solids in the inorganically filled matrix. 

28. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix further includes a discontinuous phase comprising finely dispersed voids . ^ 

29. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness in a range from about 0.1 mm to about 1 cm. 

30. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness in a range from about 0.5 mm to about 5 mm. 

31. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix further includes a latex binder. 

32. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a density in a range from about 0.2 g/cm.sup.3 to about 1.5 g/cm . sup . 3 . 

33. An article of manufacture as defined in claim 1, wherein the article comprises a 
container. , 

34. An article of manufacture as defined in claim 33, wherein the container has a shape 
selected from the group consisting of a box, a hingedly-closable box, a crate, a tube, a 
cup, a clam-shell container, an egg carton, a plate, a platter, and a bowl. 

35. An article of manufacture as defined in claim 33, wherein the container is in the 
shape of an article selected from the group consisting of a storing container, dispensing 
container, portioning container, packaging container, and shipping container. 

36. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix further includes a coating material thereon. 

37. An article of manufacture as defined in claim 36, wherein the coating ^ material is 
selected from the group consisting of melamine, polyvinyl chloride, polyvinyl alcohol, 
polyvinyl acetate, polyacrylate , hydroxypropylmethylcellulose , polyethylene glycol, 
acrylics, polyurethane , polylactic acid, starch, soy bean protein, polyethylene, 
synthetic polymers, waxes, elastomers, and combinations of the foregoing. 

38. An article of manufacture as defined in claim 36, wherein the coating material is 
selected from the group consisting of sodium silicate, calcium carbonate, kaolin, 
ceramic, and combinations of the foregoing. 

39. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix includes a score or score cut defining a hinge where the matrix can more easily 
bend . 
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40. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix includes a perforation defining a hinge where the matrix can more easily bend. 

41. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix further includes a hinge molded therein. 

42. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder, inorganic aggregate, and fibrous material are initially dispersed 
in water to form an inorganically filled mixture from which the article of manufacture is 
molded. 

43. An article of manufacture as defined in claim 42, wherein a substantial quantity of 
the water is removed from the inorganically filled mixture by evaporation during molding 
of the article. 

44 . An article of manufacture comprising an inorganically filled matrix including a 
substantially homogeneous mixture of organic binder and inorganic aggregate, the organic 
binder being selected from the group consisting of polysaccharides, proteins, 
water-soluble polymers, derivatives of the foregoing, and mixtures of the foregoing, the 
inorganic aggregate having a concentration in a range from about 3 0% to about 98% by 
volume of total solids in the inorganically filled matrix, the inorganically filled 
matrix including a fibrous component substantially homogeneously dispersed therein, 
wherein the inorganically filled matrix has a thickness in a range from about 0.01 mm to 
about 1 cm and degrades after prolonged exposure to water. 

45. An article of manufacture as defined in claim 44, wherein the organic binder, 
inorganic aggregate and fibrous component are initially dispersed in water to form an 
inorganically filled mixture from which the inorganically filled matrix is molded. 

46. An article of manufacture as defined in claim 45, wherein a substantial portion of 
the water is removed by evaporation from the inorganically filled mixture during molding 
of the inorganically filled matrix therefrom. 

47. An article of manufacture as defined in claim 44, wherein the inorganically filled 
matrix is substantially nonporous . 

48. An article of manufacture as defined in claim 44, wherein the inorganically filled 
matrix includes a discontinuous phase of air voids. 

49. An article of manufacture as defined in claim 44, wherein the inorganically filled 
matrix further includes an organic aggregate selected from the group consisting of seeds, 
starches, gelatins, polymers, cork, agar, materials and mixtures of the foregoing. 

50. An article of manufacture as defined in claim 44, wherein the inorganic aggregate is 
selected from the group consisting of clay, gypsum, calcium carbonate, mica, silica, 
alumina, metals, sand, gravel, sandstone, limestone, hydrated hydraulic cement particles, 
and mixtures of the foregoing. 

51. An article of manufacture comprising an inorganically filled matrix including a 
substantially homogeneous mixture of aggregate and organic binder formed by removing a 
substantial quantity of water by evaporation from an inorganically filled mixture 
including water, a water-dispersible organic binder selected from the group consisting of 
polysaccharides, proteins, water-soluble polymers, derivatives of the foregoing, and 
mixtures of the foregoing, an inorganic aggregate having a concentration in a range from 
about 20% to about 95% by weight of total solids in the inorganically filled mixture, and 
a fibrous component substantially homogeneously dispersed throughout the inorganically 
filled mixture, wherein the inorganically filled matrix has a wall thickness in a range 
from about 0.01 mm to about 1 cm and degrades after prolonged exposure to water. 

52. An article of manufacture as defined in claim 51, wherein the water-dispersible 
organic binder within the inorganically filled mixture comprises a substantially 
gelatinized starch or starch derivative. 

53. An article of manufacture as defined in claim 51, wherein the inorganically filled 
mixture further includes substantially ungelatinized starch granules. 

54. An article of manufacture as defined in claim 53, wherein the ungelatinized starch 
granules become substantially gelatinized during formation of the inorganically filled 
matrix . 

55. An article of manufacture as defined in claim 51, wherein the inorganically filled 
matrix further includes a coating thereon. 

56. An article of manufacture as defined in claim 51, wherein the inorganically filled 
matrix is substantially nonporous. 

57. An article of manufacture as defined in claim 51, wherein the inorganically filled 
matrix further includes a discontinuous phase of air voids. 

58. An article of manufacture as defined in claim 51, wherein the inorganically filled 
matrix is formed by heat molding the inorganically filled mixture into a container. 

59. An article of manufacture as defined in claim 58, wherein the container is molded 
into the shape of an article selected from the group consisting of a box, a 
hingedly-closable box, a crate, a tube, a cup, a clam-shell container, an egg carton, a 
platter, a plate, and a bowl. 
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CLAIMS : 

What is claimed and desired to be secured by United States Letters Patent is: 

1. An article of manufacture fashioned from a sheet comprising an inorganically filled 
matrix including a substantially homogeneous mixture of a water-dispersible organic 
polymer binder selected from the group consisting of polysaccharides, proteins, 
water-soluble polymers, and mixtures or derivatives thereof, a fibrous material, and an 
inorganic aggregate, the inorganic aggregate having a concentration in a range from about 
40% to about 95% by weight of total solids in the inorganically filled matrix, wherein 
the inorganically filled matrix of the sheet has a thickness in a range from about 0.01 
mm to about 1 cm and degrades after prolonged exposure to water, wherein the fibrous 
material is substantially homogeneously dispersed throughout the inorganically filled 
matrix. 

2. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has a 
concentration in a range from about 50% to about 95% by volume of total solids in the 
matrix . 

3. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has a 
concentration in a range from about 60% to about 80% by volume of total solids in the 
matrix . 

4. An article of manufacture as defined in claim 1, wherein the aggregate material 
comprises individual particles that are size optimized in order to achieve a 
predetermined particle packing density of the aggregate material . 

5. An article of manufacture as defined in claim 4, wherein the particle packing density 
of the aggregate material is at least about 0.65. 

6. An article of manufacture as defined in claim 4, wherein the particle packing density 
of the aggregate material is at least about 0.75. 

7. An article of manufacture as defined in claim 4, wherein the particle packing density 
of the aggregate material is at least about 0.85. 

8. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 
selected from the group consisting of perlite, vermiculite, hollow glass spheres, porous 
ceramic spheres, lightweight expanded geologic materials, pumice, and mixtures thereof. 

9. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 
selected from the group consisting of clay, gypsum, calcium carbonate, mica, silica, 
alumina, sand, gravel, sandstone, limestone, and mixtures thereof. 

10. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix further includes an organic aggregate selected from the group consisting of seeds, 
starches, gelatins, and agar materials. 

11. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
includes an inorganic gel selected from the group consisting of silica gel, aluminum 
silicate gel, calcium silicate gel, and mixtures thereof. 

12. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
includes an inorganic material that is precipitated in situ. 

13. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
comprises a polymerized silicate. 
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J4 . An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness less than about 3 mm. 

15. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness less than about 1 mm. 

16. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness in a range from about 0.1 mm to about 0.5 mm. 

17. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder and fibrous component have a combined concentration less than 
about 40% by volume of total solids in the inorganically filled matrix. 

18. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder and fibrous component have a combined concentration less than 
about 30% by volume of total solids in the inorganically filled matrix. 

19. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder has a concentration in a range from about 1% to about 50% by 
volume of total solids in the inorganically filled matrix. 

20. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder has a concentration in a range from about 2% to about 30% by 
volume of total solids in the inorganically filled matrix. 

21. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder has a concentration in a range from about 5% to about 20% by 
volume of total solids in the inorganically filled matrix. 

22. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder comprises a cellulosic ether. 

23. An article of manufacture as defined in claim 22, wherein the cellulosic ether is 
selected from the group consisting of methylhydroxyethylcellulose , 

hydroxymethylethylcellulose, carboxymethylcellulose , methylcellulose , ethylcellulose, 
hydroxyethylcellulose, hydroxyethylpropylcellulose , and mixtures or derivatives thereof. 

24. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder comprises a starch or starch derivative. 

25. An article of manufacture as defined in claim 24, wherein the starch or starch 
derivative is selected from the group consisting of amylopectin, amylose, seagel, starch 
acetates, starch hydroxyethyl ethers, ionic starches, long-chain alkylstarches , dextrins, 
amine starches, phosphate starches, dialdehyde starches, and mixtures or derivatives 
thereof . 

26. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder comprises a protein or a protein derivative. 

27. An article of manufacture as defined in claim 26, wherein the protein or protein 
derivative is selected from the group consisting of prolamine, collagen, gelatin, glue, 
casein, and mixtures or derivatives thereof. 

28. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder comprises a polysaccharide material selected from the group 
consisting of alginic acid, phycocolloids , agar, gum arabic, guar gum, locust bean gum, 
gum karaya, gum tragacanth, and mixtures or derivatives thereof. 

29. An article of manufacture as defined in claim 1, wherein the water-dispersible 
organic polymer binder comprises a synthetic water-soluble organic polymer. 

30. An article of manufacture as defined in claim 29, wherein the synthetic organic 
water-soluble polymer is selected from the group consisting of polyvinyl pyrrolidone, 
polyethylene glycol, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic acids, 
polyacrylic acid salts, polyvinylacrylic acids, polyvinylacrylic acid salts, 
polyacrylimides, polylactic acid, ethylene oxide polymers, synthetic clay, derivatives of 
the foregoing, and mixtures of the foregoing. 

31. An article of manufacture as defined in claim 1, wherein the fibrous component has a 
concentration in a range from about 0.5% to about 50% by volume of total solids in the 
inorganically filled matrix. 

32. An article of manufacture as defined in claim 1, wherein the fibrous component has a 
concentration in a range from about 5% to about 4 0% by volume of total solids in the 
inorganically filled matrix. 

33. An article of manufacture as defined in claim 1, wherein the fibrous component has a 
concentration in a range from about 15% to about 30% by volume of the total solids in the 
inorganically filled matrix. 

34. An article of manufacture as defined in claim 1, wherein the fibrous component 
includes organic fibers selected from the group consisting of hemp, cotton, bagasse, 
abaca, flax, southern pine, and southern hardwood fibers, and mixtures thereof. 

35. An article of manufacture as defined in claim 1, wherein the fibrous component 
includes inorganic fibers selected from the group consisting of glass fibers, silica 
fibers, ceramic fibers, carbon fibers, metal fibers, and mixtures thereof . 

36. An article of manufacture as defined in claim 1, wherein the fibrous component 
includes individual fibers having an aspect ratio greater than about 10:1. 

37. An article of manufacture as defined in claim 1, wherein the fibrous component 
includes individual fibers having an average aspect ratio greater than about 100:1. 

38. An article of manufacture as defined in claim 1, wherein the aggregate material 
includes a hydraulically settable material . 

39. An article of manufacture as defined in claim 38, wherein the hydraulically settable 
material is selected from the group consisting of hydraulic cement, calcium sulfate 
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hemihydrate, calcium oxide, and mixtures 

40. An article of manufacture as defined 
matrix includes finely dispersed voids. 

41. An article of manufacture as defined 
includes individual fibers which have a s 
inorganically filled matrix. 

42. An article of manufacture as defined 
comprises individual fibers which have a 
the inorganically filled matrix. 

43. An article of manufacture as defined 
matrix has a tensile strength in a range 

44. An article of manufacture as defined 
matrix has a tensile strength to density 
about 5 0 MPa . cm . sup .3 /g . 

45. An article of manufacture as defined 
matrix can elongate in a range from about 



thereof . 

in claim 1, wherein the inorganically filled 

in claim 1, wherein the fibrous component 
ubstantially random orientation within the 

in claim 1, wherein the fibrous component 
substantially unidirectional orientation within 

in claim 1, wherein the inorganically filled 
from about 5 MPa to about 4 0 MPa. 
in claim 1, wherein the inorganically filled 
ratio in a range from about 3 MPa. cm. sup. 3 /g to 

in claim 1, wherein the inorganically filled 
0.5% to about 8% without completely fracturing. 



46. An article of manufacture as defined in claim 1, further comprising a coating 
material on at least a portion of the inorganically filled matrix of the sheet, 

47. An article of manufacture as defined in claim 1, wherein the article of manufacture 
further includes a second sheet laminated to the inorganically filled matrix. 

48. An article of manufacture as defined in claim 47, wherein the second sheet is 
selected from the group consisting of organic polymer sheets, metal foils, fiber sheets, 
ceramic sheets, ionomers, elastomeric sheets, plastic sheets, cellophane sheets, nylon 
sheets, wax sheets, metallized films, and combinations of the foregoing. 

49. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix is corrugated. 

50. An article of manufacture as defined in claim 1, 
inorganically filled matrix includes a fold line. 

51. An article of manufacture as defined in claim 1, 
matrix is translucent . 

52. An article of manufacture as defined in claim 1, 
comprises a container. 

53. An article of manufacture as defined in claim 52, 
beverage container. 

54. An article of manufacture as defined in claim 52, 
packaging container. 

55. An article of manufacture as defined in claim 52, 

56. An article of manufacture as defined in claim 52, 
clam-shell container. 

57. An article of manufacture as defined in claim 52, 

58. An article of manufacture as defined in claim 52, 

59. An article of manufacture as defined in claim 52, 

60. An article of manufacture 



wherein the sheet having an 
wherein the inorganically filled 
wherein the article of manufacture 
wherein the container is a food or 
wherein the container is a 



wherein the container 
wherein the container 



is 
is 



wherein the container is 
wherein the container is 



as 
as 



wherein the container 
wherein the container 

a 



cup . 
hinged 

carton . 
box . 
tube . 



is 

is selected 
potato chip 
a motor oil 



a detergent container, 
wherein the article of manufacture 
wherein the article of manufacture 



defined in claim 
defined in claim 52 
from the group consisting of a can, a frozen juice concentrate container, 
container, an ice cream container, a salt container 
container, and a mailing tube. 

61. An article of manufacture as defined in claim 1 
comprises a platter. 

62 . An article of manufacture as defined in claim 1 
comprises a lid. 

63. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix is formed by removing a substantial portion of water from an inorganically filled 
mixture including water, the water-dispersible organic binder, the inorganic aggregate, 
and the fibrous material. 

64. An article of manufacture as defined in claim 63, wherein the water is removed by 
evaporation in an accelerated manner from the inorganically filled mixture. 

65. An article of manufacture as defined in claim 63, wherein the water has a 
concentration less than about 50% by volume of the inorganically filled mixture. 

66. An article of manufacture fashioned from an inorganically filled sheet comprising a 
substantially homogeneous matrix of organic binder and aggregate, with fibers 
substantially homogeneously dispersed throughout the matrix of organic binder and 
aggregate, the organic binder being selected from the group consisting of 
polysaccharides, proteins, water-soluble polymers, and mixtures or derivatives thereof, 
the aggregate comprising an inorganic aggregate having a concentration in a range of 
about 40% to about 98% by volume of total solids in the matrix of organic binder and 
aggregate, the inorganically filled sheet having a thickness in a range from about 0.01 
mm to about 1 cm and degrades after prolonged exposure to water. 

67. An article of manufacture as defined in claim 66, wherein the article of manufacture 
is fashioned by bending, folding or rolling the inorganically filled sheet such that the 
sheet is significantly mechanically deformed without complete rupture of the sheet. 

68. An article of manufacture as defined in claim 66, wherein the article of manufacture 
comprises a container. 

69. An article of manufacture as defined in claim 66, wherein the inorganically filled 



3 of 4 



inorganic aggregate, and the fibrous material wat ^-dispersible organic binder, the 

substanSi^ filled sheet co m pri s i ng a 

a thickness in a range from about 0 . 01 mm to about 1 ™ ^ wherein matrix has 

exposure to water, and is signif icantly f lexiSe such tha t* ?t " P rolon 9 e <* 
deformed without complete rupture of t L L7h such that it can be significantly 
the article by bending, folding or LSlnT SJ'^Si^of' ^° " " hape ° f 
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a water-dispersible organic binder seleot^H f^ m .u 
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CLAIMS : 

What is claimed and desired to be secured by United States Patent is: 

1. An article of manufacture having an inorganically filled matrix formed by the process 
comprising the steps of : 

mixing together a water-dispersible organic binder, an inorganic aggregate, water, and a 
fibrous material together to form a moldable mixture in which the inorganic aggregate has 
a concentration in a range from about 20% to about 95% by weight of total solids in the 
moldable mixture and in which the individual components are substantially homogeneously 
dispersed throughout the inorganically filled mixture; 

molding the moldable mixture into a desired shape of the article without any significant 
drainage of- water in a liquid state from the inorganically filled mixture; and 
drying the molded mixture in the desired shape of the article in an accelerated manner to 
form the inorganically filled matrix of the article, the inorganically filled matrix 
comprising a substantially homogeneous mixture of organic binder and aggregate, wherein 
the fibrous material is substantially homogeneously dispersed throughout the 
inorganically filled matrix, wherein the inorganically filled matrix has a thickness in a 
range from about 0.05 mm to about 1 cm and degrades after prolonged exposure ^ to water. 

2. An article of manufacture as defined in claim 1, wherein the mixing step includes 
combining an air entraining agent into the moldable mixture in order to incorporate a 
discontinuous phase of finely dispersed air voids. 

3. An article of manufacture as defined in claim 2, wherein the mixing step includes 
combining a stabilizing agent into the moldable mixture for retaining the discontinuous 
phase of air voids within the moldable mixture. 

4. An article of manufacture as defined in claim 1, wherein the mixing step includes: 
dispersing the fibrous material into the water using high shear mixing for a period of 
time sufficient to cause the fibrous material to at least partially disperse throughout 
the water as individual fibers to form a fibrous slurry; 

blending the water-dispersible organic binder into the fibrous slurry using high shear 
mixing to uniformly disperse the organic binder throughout the slurry to form the^ 
moldable mixture and to add shear to the mixture in order to complete the dispersion of 
fibers throughout the moldable mixture; and 

combining a lightweight aggregate with the moldable mixture using low shear mixing. 

5. An article of manufacture as defined in claim 1, wherein the process further comprises 
the steps of: 

combining an adsorbing material with the moldable mixture; 

exposing a blowing agent to the moldable mixture under pressure such that the blowing 
agent is adsorbed onto the adsorbing material; and 

releasing the pressure on the moldable mixture such that the blowing agent expands, 
thereby forming voids within the moldable mixture. 

6. An article of manufacture as defined in claim 1, wherein the molding and drying steps 
are carried out using a heated molding apparatus, the molding and drying steps together 
being completed in a time period less than about 3 0 seconds. 

7. An article of manufacture as defined in claim 1, wherein the molding and drying steps 
are carried out using a heated molding apparatus, the molding and drying steps together 
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being completed in a time period less than about 10 seconds. 

8. An article of manufacture as defined in claim 1, wherein the moldable mixture is 
molded into a container. 

9. An article of manufacture as defined in claim 8, wherein the container is molded into 
a shape selected from the group consisting of a box, crate, tube, cup, clam shell 
container, egg carton, plate, breakfast platter, bowl, and lid. 

10. An article of manufacture as defined in claim 1, wherein the molding and drying steps 
include : 

positioning the moldable mixture between a heated male die of a desired shape and a 
heated female die having a configuration substantially complementary to the shape of the 
male die, the male die having a top and a base, the base having a circumference; 
pressing the moldable mixture between the male die and the female die to mold the mixture 
into the desired shape of the article; and 

removing both the male die and the female die from the molded article when the molded 
article has achieved form stability so as to be self-supporting independent from the male 
die and the female die. 

11. An article of manufacture as defined in claim 10, wherein the positioning step 
includes : 

inserting the male die partially into the female die in a complementary fashion until a 
gap is formed between the male die and the female die; and 

injecting the mixture into the gap between the male die and the female die. 

12. An article of manufacture as defined in claim 10, wherein the positioning step 
further comprises: 

forming the moldable mixture into a mass having a diameter; and 

positioning the mass between the male die and the female die before the male die and the 
female die are pressed together. 

13. An article of manufacture as defined in claim 12, wherein the positioning step 
further comprises: 

placing the mass on a template, the template having a passage with an inside perimeter 
larger than the circumference of the base of the male die, the mass being placed on the 
template so as to span the passage; and 

aligning the passage of the template between the male die and the female die, thereby 
enabling the male die to travel through the passage of the template when the male die and 
the female die are pressed together. 

14. An article of manufacture as defined in claim 1, wherein the molding and drying steps 
include: 

injecting the moldable mixture into a heated mold having a configuration corresponding to 
the desired shape of the article, the mixture being injected at a pressure sufficient to 
fill the heated mold; and 

removing the article from the heated mold when the molded article has achieved form 
stability so as to be self-supporting independent from the mold. 

15. An article of manufacture as defined in claim 1, wherein the molding and drying steps 
include : 

injecting the moldable mixture into a parison cavity and about a core rod positioned 
therein; 

positioning the core rod with the mixture positioned thereon into a blow molding mold 
corresponding to the desired shape of the article of manufacture; 

blowing air through the core rod to expand the moldable mixture within the blow molding 
mold, thereby forming the mixture into the desired shape of the article; and 
removing the blow molding mold from the article when the molded article has achieved from 
stability so as to be self-supporting independent from the blow molding mold. 

16. An article of manufacture as defined in claim 1, wherein the molding and drying steps 
include : 

extruding the moldable mixture into the shape of a tube; 

capturing the tube between heated extrusion blow molding mold having two halves and walls 
that define a cavity corresponding to the desired shape of the article; 
inserting a blow pin into the tube captured in the mold; 

blowing air through the blow pin to expand the mixture against the walls of the heated 
mold, thereby forming the mixture into the desired shape of the article; and 
removing the mold from the article by separating the two halves when the molded article 
has achieved from stability so as to be self-supporting independent from the mold. 

17. An article of manufacture as defined in claim 1, wherein the molding and drying steps 
include: 

positioning the moldable mixture into a heated jiggering mold having walls that define a 
cavity corresponding to the desired shape of the article; 

pressing a rotating roller head against the mixture to mold the mixture against the walls 
of the mold, thereby molding the mixture into the desired shape of the article; 
removing the article from the mold when the molded article has achieved form stability so 
as to be self-supporting independent from the jiggering mold. 

18. An* article of manufacture as defined in claim 17, wherein the molding step further 
includes placing the mold onto a spindle and rotating the mold thereby prior to the 
pressing step. 

19. An article of manufacture as defined in claim 1, wherein the molding step further 
forming the moldable mixture into a sheet . 
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wherein the process further includes 
JO, wherein the coating material is 



20. An article of manufacture as defined in claim 19, wherein the molding step further 
includes vacuum forming the sheet into the desired shape of the article. 

21. An article of manufacture as defined in claim 19, wherein the molding step further 
includes pressure forming the sheet into the desired shape of the article. 

22. An article of manufacture as defined in claim 19, wherein the sheet forming step 
comprises passing the moldable mixture between a pair of rollers. 

23. An article of manufacture as defined in claim 19, wherein the sheet forming step 
comprises extruding the moldable mixture through a die having a die slit. 

24. An article of manufacture as defined in claim 23, wherein the sheet forming step 
further includes passing the extruded mixture between a pair of reduction rollers. 

25. An article of manufacture as defined in claim 19, wherein the sheet forming step 
further includes passing the sheet between a pair of corrugating rollers to form a 
corrugated sheet . 

26. An article of manufacture as defined in claim 19, wherein the molding step and drying 
step further include: 

pressing the sheet between a heated male die having a desired shape and a heated female 
die having a complementary shape of the male die in order to form the sheet into the 
desired shape of the article; and 

removing the male die and the female die from the article when the molded article has 
achieved form stability so as to be self-supporting independent from the male die and the 
female die. 

27. An article of manufacture as defined in claim 19, wherein the sheet forming step 
includes coating a side of the sheet with a coating material. 

28. An article of manufacture as defined in claim 19, wherein the sheet forming step 
includes perforating or cutting a score into a surface of the molded sheet. 

29. An article of manufacture as defined in claim 19, wherein the sheet forming step 
includes laminating a second sheet to the sheet . 

30. An article of manufacture as defined in claim 
applying a coating material to the dried article. 

31. An article of manufacture as defined in claim 

selected from the group consisting of melamine, polyvinyl chloride, polyvinyl alcohol, 
polyvinyl acetate, polyacrylate , hydroxypropylmethylcellulose , polyethylene glycol, 
acrylics, polyurethane , polylactic acid, starch, soy bean protein, polyethylene, 
synthetic polymers, waxes, elastomers, and mixtures or derivatives thereof. 

32. An article of manufacture as defined in claim 1, wherein the moldable mixture has a 
ratio of components such that the mixture has a yield stress in a range from about 2 kPa 
to about 5 MPa. 

33. An article of manufacture as defined in claim 1, wherein the moldable mixture has a 
ratio of components such that the mixture has a yield stress in a range from about 100 
kPa to about 1 MPa. 

34. An article of manufacture as defined in claim 1, wherein the moldable mixture has a 
ratio of components such that the mixture has a yield stress in a range from about 200 
kPa to about 700 kPa . 

35. An article of manufacture as defined in claim 1, wherein at least a portion of the 
mixing step and at least a portion of the molding step are carried out using a twin auger 
extruder. , . 

36. An article of manufacture as defined in claim 1, the process further comprising the 
step of applying a vacuum to the moldable mixture before the molding step in order to 
remove unwanted air voids from the mixture. 

37. An article of manufacture as defined in claim 1, wherein the molding step includes 
the use of at least one die selected from the group consisting of a split die, 
progressive die, and a collapsible die. 

38. An article of manufacture as defined in claim 1 wherein the molding step is carried 
out under a pressure in a range from about 25 psi to about 10,000 psi . 

39. An article of manufacture as defined in claim 1 wherein the molding step is carried 
out under a pressure in a range from about 100 psi to about 5,000 psi. 

40. An article of manufacture as defined in claim 1, wherein the molding step further 
includes forming the moldable mixture into a sheet and vacuum forming the sheet into the 
desired shape of the article, said vacuum forming process is carried out by a process 
selected from the group consisting of drape forming,' straight vacuum forming, drape 
vacuum forming, snapback vacuum forming, billow/air- slip vacuum forming, billow drape, 
vacuum forming, plug assist vacuum forming, billow/plug-assist/snap back forming, and 



twin sheet forming. 

41. An article of manufacture as defined in claim 1, 
step of fixing print to the dried article. 

42. An article of manufacture as defined in claim 1, 
less than about 3 mm. 

43. An article of manufacture as defined in claim 1, 
less than about 1 mm. 

44. An article of manufacture as defined in claim 1, 
a cellulosic ether. 

4,5. An article of manufacture as defined in claim 1, 
a starch or a derivative thereof. 

46. An article of manufacture as defined in claim 1, 



the process further including the 
wherein the article has a thickness 
wherein the article has a thickness 
wherein the organic binder comprises 
wherein the organic binder comprises 
wherein the organic binder comprises 
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a protein or a derivative thereof. 

47. An article of manufacture as defined in claim 1, wherein the organic binder is 
selected from the group consisting of alginic acid, phycocolloids , agar, gum arabic, guar 
gum, locust bean gum, gum karaya, gum tragacanth, and mixtures derivatives thereof. 

48. ' An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a synthetic organic polymer selected from the group consisting of polyvinyl 
pyrrolidone, polyethylene glycol, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic 
acids, polyacrylic acid salts, polyvinylacrylic acids, polyvinylacrylic acid salts, 
polyacrylimides, polylactic acid, ethylene oxide polymers, synthetic clay, latex, and 
mixtures or derivatives thereof. 

49. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 
selected from the group consisting of perlite, vermiculite, hollow glass spheres, porous 
ceramic spheres, expanded clay, lightweight expanded geologic materials, pumice, 
microspheres, and mixtures thereof. 

50. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 
selected from the group consisting of clay, gypsum, calcium carbonate, mica, silica, 
alumina, metals, sand, gravel, sandstone, limestone, and mixtures thereof. 

51. An article of manufacture as defined in claim 1, wherein the inorganically filled 
mixture further includes an organic aggregate selected from the group consisting of 
seeds, solid starches, gelatins, polymers, cork, agar materials, and mixtures thereof. 

52. An article of manufacture having an inorganically filled matrix formed by the process 
comprising the steps of : 

mixing together a water-dispersible organic binder, an inert inorganic aggregate filler, 
water, and fibers together to form a moldable inorganically filled mixture in which the 
inorganic aggregate has a concentration in a range from about 2 0% to about 95% by weight 
of total solids in the mixture and in which the organic binder, inorganic filler and 
fibers are substantially randomly dispersed throughout the mixture, the water having a 
concentration such that the inorganically filled mixture is cohesive and moldable; 
molding the inorganically filled mixture into a desired shape of the article of 
manufacture without any significant drainage of water in a liquid state from the 
inorganically filled mixture; and 

drying the mixture in the desired shape of the article of manufacture in an accelerated 
manner by applying heat thereto in order to form the inorganically filled matrix of the 
article, the inorganically filled matrix having a thickness in a range from about 0.05 mm 
to about 1 cm and comprising a substantially homogeneous mixture of organic binder and 
aggregate filler with the fibers being substantially homogeneously dispersed throughout 
the inorganically filled matrix, wherein the inorganically filled matrix is substantially 
nonporous . 

53. An article of manufacture as defined in claim 52, wherein the molding step is carried 
by means of heated molds, wherein the water is vaporized during the molding step and acts 
as a blowing agent in order to form a foamed inorganically filled matrix. 

54. An article of manufacture as defined in claim 53, wherein the inorganically filled 
mixture further includes substantially ungelatinized starch granules that become 
substantially gelatinized during the molding step. 

55. An' article of manufacture as defined in claim 53, 



filler comprises calcium carbonate. 

56. An article of manufacture as defined in claim 53 
article in the shape of a container. 

57. An article of manufacture as defined in claim 56 



wherein the inorganic aggregate 
wherein the process yields an 
wherein the container comprises 
wherein the container comprises 
wherein the container comprises 



cup . 

58. An article of manufacture as defined in claim 56, 
sandwhich container. 

59. An article of manufacture as defined in claim 56, 
plate . 

60. An article of manufacture having an inorganically filled matrix formed by the process 
comprising the steps of : 

mixing together a water-dispersable organic binder, an inert inorganic aggregate filler, 
water, and fibers together to form a moldable inorganically filled mixture in which the 
inorganic aggregate has a concentration in a range from about 20% to about 95% by weight 
of total solids in the mixture, in which the fibers and organic binder together have a 
concentration less than about 70% by weight of total solids in the mixture, and in which 
the water has a concentration less than about 50% by volume of the moldable mixture, the 
organic binder, inorganic filler and fibers being substantially randomly dispersed 
throughout the mixture; 

molding the inorganically filled mixture into a desired shape of the article of 
manufacture without any significant drainage of water in a liquid state from the 
inorganically filled mixture; and 

drying the mixture in the desired shape of the article of manufacture in an accelerated 
manner by applying heat thereto in order to form the inorganically filled matrix of the 
article, the inorganically filled matrix having a thickness in a range from about 0.01 mm 
to about 1 cm and comprising a substantially homogeneous mixture of organic binder and 
aggregate filler, with the fibers being substantially homogeneously dispersed throughout 
the inorganically filled matrix, wherein the inorganically filled matrix degrades after 
prolonged exposure to water. 
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61. An article of manufacture as defined in claim 60, wherein the molding step is carried 
by means of heated molds, wherein the water is vaporized during the molding step and acts 
as a blowing agent in order to form a foamed inorganically filled matrix. 
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beverage products as opined in cJaim T^tllTn^' Itf^ 9 °* food or 

the group consisting of methylhydroxyethvlcelllul ^J^ic material ^ selected from 
methylcellulose, hydroxyethyllcellulo^ k 11u1os * h y d roxyethylmethylcellulose, 

^^thylpropylJell^ ethylcellulose, ' 

polysaccharide organic binder comprising T^^^l^Z native thereof . 
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9. An article of manufacture for storing, dispensing, packaging or portioning food or 
'beverage products as defined in claim 8, wherein the starch-based material is selected 

from the group consisting of an amylopectin, amylose, sea-gel, starch acetates, starch 
hydroxyethyl ethers, ionic starches , long-chain alkyl starches , dextrins, amine starches, 
phosphate starches , dialdehyde starches , and mixtures or derivatives thereof. 

10. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the organic binder comprises a 
polysaccharide organic binder selected from the group consisting of alginic acid, 
phycocolloids , agar, gum arabic, guar gum, locust bean gum, gum karaya, gum tragacanth, 
and mixtures or derivatives thereof . 

11. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the organic binder comprises a protein 
organic binder selected from the group consisting of prolamine, gelatin, glue, casein, 
and mixtures or derivatives thereof . 

12. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the hydrated mixture further includes a 
synthetic organic material selected from the group consisting of polyvinyl alcohol, 
polyvinyl pyrrolidone, polyvinylmethylether , polyacrylic acids, polyacrylic acid salts, 
polyvinylacrylic acids, polyvinylacrylic acids, polyvinylacrylic acid salts, 
polyacrylimides, ethyline oxide polymers, latex and mixtures or derivatives thereof. 

13. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the water has a concentration in a range 
from about 10% to about 80% by volume of the hydrated mixture. 

14. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the aggregate material is selected from 
the group consisting of perlite, vermiculite, exfolliated rock, pumice, lightweight 
concrete, expanded clay, hollow glass spheres, aerogel, and mixtures thereof. 

15. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the structural matrix further includes 
an elastomeric material which imparts flexibility to the structural matrix. 

16. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the aggregate material is selected from 
the group consisting of calcium carbonate, gypsum, sand, gravel, limestone, sandstone, 
concrete, clay, ceramic, alumina, and mixtures thereof. 

17. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the hydrated mixture further includes an 
organic aggregate material selected from the group consisting of seeds, cork, starch 
granules, solid gelatin materials, solid agar materials, and mixtures or derivatives 
thereof . 

18. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the aggregate material has a 
concentration in a range from about 40% to about 75% by weight of the hydrated mixture. 

19. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the aggregate material has a 
concentration in a range from about 45% to about 65% by weight of the hydrated mixture. 

20. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the fibrous material includes individual 
fibers having an aspect ratio greater than about 10:1. 

21. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the fibrous material includes individual 
fibers having an aspect ratio of at least about 100:1. 

22. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the fibrous material has a concentration 
less than about 20% by volume of the hydrated mixture. 

23. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the fibrous material has a concentration 
in a range from about 0.5% to about 10% by volume of the hydrated mixture. 

24. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the fibrous material has a concentration 
in a range from about 1% to about 6% by volume of the hydrated mixture. 

25. An article of manufacture as defined in claim 1, wherein the fibrous material is 
substantially homogeneously dispersed throughout the structural matrix of aggregate and 
organic binder. 

26. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the article of manufacture comprises a 
cup . 

27. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 26, wherein the cup is manufactured for a 
single-service use. 

28. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the article of manufacture comprises a 
clam-shell container. 

29. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 28, wherein the clam-shell container is 
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manufactured for a single- service use. 

"30. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the article of manufacture comprises a 
box . 

31. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the article of manufacture comprises a 
plate . 

32. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 31, wherein the plate is manufactured for a 
single-service use. 

33. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the article of manufacture comprises a 
bowl . 

34. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the organic binder has a concentration 
in a range from about 0.25% to about 20% by weight of the hydrated mixture. 

35. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 1, wherein the structural matrix has a density less 
than about 1 g/cm,sup.3. 

36. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products comprising a structural matrix reinforced with fibers, the structural 
matrix comprising a substantially homogenous mixture of aggregate and organic binder, the 
structural matrix formed by removing a substantial quantity of water by evaporation from 
a hydrated mixture comprising an organic binder selected from the group consisting of 
polysaccharides, proteins, and mixtures or derivatives thereof, water, an inert inorganic 
aggregate material, and fibers , wherein after removing a substantial quantity of the 
water from the hydrated mixture the inorganic aggregate has a concentration greater than 
about 40% by weight of the structural matrix, wherein the fibers are substantially 
homogeneously dispersed throughout the structural matrix of aggregate and organic binder, 
wherein the structural matrix of the article of manufacture is in the shape of a 
container suitable for use with food or beverage products, has a density of less than 
about 1.5 g/cm.sup.3, degrades after prolonged exposure to water, and has a thickness 
less than about 1 cm, wherein at least a portion of the surface of the structural matrix 
includes a coating thereon. 

37. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 36, wherein the hydrated mixture further includes 
an organic aggregate material selected from the group consisting of seeds, cork, starch 
granules, solid gelatin material, solid agar-type materials, and mixtures or derivatives 
thereof . 

38. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 36, wherein the fibers have a concentration up to 
about 20% by volume of the hydrated mixture. 

39. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 36, wherein the structural matrix includes a 
discontinuous-nonagglomerated phase comprising air voids. 

40. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 36, wherein the article of manufacture comprises a 
cup . 

41. An article of manufacture for storing, dispensing, packaging or portioning food or 
beverage products as defined in claim 36, wherein the article of manufacture comprises a 
sandwich container. 

42. A food or beverage container having a structural matrix comprising a substantially 
homogeneous mixture of aggregate and organic binder formed by removing a substantial 
quantity of water by evaporation from a hydrated mixture including water, an organic 
binder selected from the group consisting of polysaccharides, proteins and mixtures or 
derivatives thereof, a fibrous material, and an inert inorganic aggregate having a 
concentration in a range from about 15% to about 70% by weight of the hydrated mixture, 
wherein the structural matrix of the food or beverage container is suitable for use with 
food or beverage products, has a density of less than about 1.5 g/cm.sup.3, degrades 
after prolonged exposure to water, and has a thickness less than about 1 cm, wherein at 
least a portion of the structural matrix includes a coating . 

43. A food or beverage container as defined in claim 42, wherein the hydrated mixture 
further includes an organic aggregate material selected from the group consisting of 
seeds, cork, starch granules, solid gelatin material, solid agar materials, and mixtures 
or derivatives thereof. 

44. A food or beverage container as defined in claim 43, wherein the organic aggregate 
material comprises starch granules in the hydrated mixture, and wherein the starch 
granules are substantially dispersed throughout the structural matrix of aggregate and 
organic binder in a substantially gelatinized state. 

45. An article of manufacture as defined in claim 42, wherein the structural matrix is 
substantially porous. 

46. An article of manufacture as defined in claim 42, wherein the structural matrix is 
substantially nonporous . 

47. An article of manufacture for storing, dispensing, packaging, or portioning food or 
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beverage products having a structural matrix comprising a substantially homogeneous 
~ mixture of aggregate and organic binder, the structural matrix formed by removing a 
substantial quantity of water by evaporation from a hydrated mixture comprising an 
organic binder selected from the group consisting of polysaccharide gums, proteins, 
cellulose-based materials, nonionic starches, and mixtures or derivatives thereof, water, 
fibers, and an inert inorganic aggregate material, the inorganic aggregate having a 
concentration in a range from about 15% to about 70% by weight of the hydrated mixture, 
wherein the structural matrix of the article of manufacture is in the shape of a 
container suitable for use with food or beverage products, has a thickness less than 
about 1 cm and has a density less than about 1.5 g/cm.sup.3, and wherein at least a 
portion of the surface of the structural matrix includes a coating thereon . 
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CLAIMS : 



What is claimed and desired to be secured by U.S. Letters Patent is: 

1. An article of manufacture having an inorganically filled matrix formed by the method 
comprising the steps of : 

providing a substantially dried inorganically filled sheet having a substantially 
flexible inorganically filled matrix, the matrix formed from an inorganically filled 
mixture comprising water, a water-dispersible organic binder, an inorganic aggregate 
material, and a fibrous material, wherein the individual components are substantially 
homogeneously dispersed throughout the inorganically filled mixture, wherein the 
inorganically filled sheet is formed without any significant drainage of water in a 
liquid state from the inorganically filled mixture, wherein the inorganic aggregate 
material has a concentration in a range from about 40% to about 95% by weight of total 
solids in the inorganically filled matrix, wherein the inorganically filled matrix has a 
thickness less than about 1 cm, comprises a substantially homogeneous mixture of organic 
binder and inorganic aggregate material, and degrades after prolonged exposure to water, 
wherein the fibrous material is substantially homogeneously dispersed throughout the 
inorganically filled matrix; and 

fashioning at least a portion of the inorganically filled sheet into a predetermined 
shape of the article by bending, folding or rolling such that the sheet is significantly 
mechanically deformed without complete rupture of the inorganically filled matrix. 

2. An article of manufacture as defined in claim 1, wherein the fashioning step comprises 
folding the sheet into the shape of the article. 

3. An article of manufacture as defined in claim 1, wherein the fashioning step comprises 
convoluting the sheet into the shape of the article. 

4. An article of manufacture as defined in claim 1, wherein the fashioning step comprises 
spiral winding the sheet into the shape of the article. 

5. An article of manufacture as defined in claim 1, wherein the fashioning step comprises 
pressing the sheet into the shape of the article. 

6. An article of manufacture as defined in claim 1, wherein the fashioning step further 
includes assembling at least a portion of the sheet into the shape of the article. 

7. An article of manufacture as defined in claim 1, wherein the method yields a food or 
beverage container. 

8. An article of manufacture having an inorganically filled matrix formed by the method 
comprising the steps of : 

mixing together water, a water-dispersible organic binder, an inorganic aggregate 
material, and a fibrous material to form a moldable inorganically filled mixture in which 
the individual components are substantially homogeneously dispersed throughout the 
mixture, wherein the inorganic aggregate material has a concentration in a range from 
about 40% to about 95% by weight of total solids in the inorganically filled mixture and 
wherein the mixture has a yield stress in a range from about 2 kPa to about 5 MPa; 
forming the inorganically filled mixture into a green inorganically filled sheet of a 
predetermined thickness by passing the mixture between at least one pair of forming 
rollers without any significant drainage of water in a liquid state from the 
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„ inorganically filled mixture; 
removing a substantial portion of the water from the green inorganically filled sheet by 
evaporation to form a substantially dried sheet having a thickness in a range from about 
0.01 mm to about 1 cm, the inorganically filled matrix of the sheet comprising a 
substantially homogeneous mixture of organic binder and aggregate, with the fibrous 
material substantially homogeneously dispersed within the inorganically filled matrix, 
wherein the inorganically filled matrix is substantially nonporous; and 

fashioning at least a portion of the substantially dried inorganically filled sheet into 
a desired shape of the article of manufacture. 

9. An article of manufacture as defined in claim 8, wherein the inorganic aggregate 
material has a concentration in a range from about 50% to about 95% by volume of total 
solids in the inorganically filled mixture. 

10. An article of manufacture as defined in claim 8, wherein the inorganic aggregate 
material has a concentration in a range from about 60% to about 80% by volume of total 
solids in the inorganically filled mixture. 

11. An article of manufacture as defined in claim 8, wherein the inorganic aggregate 
material comprises individual particles that are size optimized in order to achieve a 
predetermined particle packing density of the aggregate. 

12. An article of manufacture as defined in claim 8, wherein the particle packing density 
of the aggregate material is greater than about 0.65. 

13. An article of manufacture as defined in claim 8, wherein the particle packing density 
of the aggregate material is greater than about 0.85. 

14. An article of manufacture as defined in claim 8, wherein the aggregate material 
comprises a lightweight aggregate selected from the group consisting of perlite, 
vermiculite, hollow glass spheres, porous ceramic spheres, lightweight expanded geologic 
materials, pumice, and mixtures thereof. 

15. An article of manufacture as defined in claim 8, wherein the aggregate material is 
selected from the group consisting of clay, gypsam, calcium carbonate, mica, silica, 
alumina, sand, gravel, sandstone, limestone, and mixtures thereof. 

16. An article of manufacture as defined in claim 8, wherein the inorganically filled 
mixture further comprises an organic aggregate selected from the group consisting of 
seeds, starches, gelatins, agar materials, and mixtures thereof. 

17. An article of manufacture as defined in claim 8, wherein the inorganically filled 
sheet has a thickness less than about 3 mm. 

18. An article of manufacture as defined in claim 8, wherein the inorganically filled 
sheet has a thickness less than about 1 mm. 

19. An article of manufacture as defined in claim 8, wherein the organic binder and 
fibrous material have a combined concentration in a range from about 2% to about 60% by 
volume of total solids in the inorganically filled mixture. 

20. An article of manufacture as defined in claim 8, wherein the organic binder and 
fibrous material have a combined concentration less than about 3 0% by volume of total 
solids in the inorganically filled mixture. 

21. An article of manufacture as defined in claim 8, wherein the organic binder has a 
concentration in a range from about 1% to about 50% by volume of total solids in the 
inorganically filled mixture. 

22. An article of manufacture as defined in claim 8, wherein the organic binder has a 
concentration in a range from about 5% to about 20% by volume of total solids in the 
inorganically filled mixture. 

23. An article of manufacture as defined in claim 8, wherein the organic binder comprises 
a cellulosic material . 

24. An article of manufacture as defined in claim 23, wherein the cellulosic material is 
selected from the group consisting of methylhydroxyethylcellulose , 

hydroxymethylethylcellulose, carboxymethylcellulose , methylcellulose , ethylcellulose , 
hydroxyethylcellulose, hydroxyethylpropylcellulose , and mixtures or derivatives thereof. 

25. An article of manufacture as defined in claim 8, wherein the organic binder comprises 
a starch or a derivative thereof . 

26. An article of manufacture as defined in claim 25, wherein the starch or derivative 
thereof is selected from the group consisting of amylopectin, amylose, seagel, starch 
acetates, starch hydroxyethyl ethers, ionic starches, long-chain alkylstarches , dextrins, 
amine starches, phosphate starches, dialdehyde starches, and mixtures or derivatives 
thereof . 

27. An article of manufacture as defined in claim 8, wherein the organic binder comprises 
a protein or a derivative thereof. 

28. An article of manufacture as defined in claim 27, wherein the protein or a derivative 
thereof is selected from the group consisting of prolamine, collagen, gelatin, glue, 
casein, and mixtures or a derivative thereof, 

29. An article of manufacture as defined in claim 8, wherein the organic binder is 
selected from the group consisting of alginic acid, phycocolloids , agar, gum arabic, guar 
gum, locust bean gum, gum karaya, gum tragacanth, and mixtures or derivatives thereof. 

30. An article of manufacture as defined in claim 8, wherein the water-dispersable 
organic polymer binder comprises a synthetic organic polymer selected from the group 
consisting of polyvinyl pyrrolidone, polyethylene glycol, polyvinyl alcohol, 
polyvinylmethyl ether, polyacrylic acids, polyacrylic acid salts, polyvinylacrylic acids, 
polyvinylacrylic acid salts, polyacrylimides , polylactic acid, ethylene oxide polymers, 
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wherein the fibrous material 
wherein the fibrous material 



synthetic clay, latex, and mixtures or derivatives thereof. 

31. An article of manufacture as defined in claim 8, wherein the fibrous material has a 
concentration in a range from about 0.5% to about 50% by volume of total solids in the 
inorganically filled mixture. 

32. An article of manufacture as defined in claim 8, wherein the fibrous material has a 
concentration in a range from about 15% to about 30% by volume of total solids in the 
inorganically filled mixture. 

33. An article of manufacture as defined in claim 8, 
comprises organic fibers . 

34. An article of manufacture as defined in claim 8, 
comprises inorganic fibers . 

35. An article of manufacture as defined in claim 8, wherein the fibrous material 
includes individual fibers having an average aspect ratio greater than about 10:1. 

36. An article of manufacture as defined in claim 8, wherein the fibrous material 
includes individual fibers having an average aspect ratio greater than about 100:1. 

37. An article of manufacture as defined in claim 8, wherein the inorganically filled 
matrix has a tensile strength in a range from about 0.05 MPa to about 60 MPa . 

38. An article of manufacture as defined in claim 8, wherein a portion of the inorganic 
aggregate material includes a hydraulically settable material. 

39. An article of manufacture as defined in claim 8, wherein the inorganically filled 
matrix has a maximum density of about 2 g/cm . sup . 3 . 

40. An article of manufacture as defined in claim 8, wherein the inorganically filled 
matrix has a density in a range from about 0.4 g/cm. sup. 3 to about 1.5 g/cm. sup. 3. 

41. An article of manufacture as defined in claim 8, wherein the water has a 
concentration in a range from about 5% to about 50% by volume of the inorganically filled 
mixture . 

42. An article of manufacture as defined in claim 8, wherein the fibrous material 
comprises individual fibers having a substantially random orientation within the 
inorganically filled matrix. 

43. An article of manufacture as defined in claim 8, wherein the fibrous material 
comprises individual fibers having a substantially unidirectional orientation within the 
inorganically filled matrix. 

44. An article of manufacture as defined in claim 8, wherein the forming step includes 
extruding the inorganically filled mixture through a die prior to passing the extruded 
mixture between the forming rollers. 

45. An article of manufacture as defined in claim 8, further including the step of 
compacting a partially dried inorganically filled sheet. 

46. An article of manufacture as defined in claim 8, wherein the fashioning step includes 
fashioning the inorganically filled sheet into a container 

47. An article of manufacture as defined in claim 46 
food or beverage container. 

48. An article of manufacture as defined in claim 8, 
remoistening the inorganically filled sheet in order 

49. An article of manufacture as defined in claim 8, 
laminating at least one other sheet to the inorganically filled sheet. 

50. An article of manufacture as defined in claim 49, wherein at least the other sheet is 
also an inorganically filled sheet. 

51. An article of manufacture as defined in claim 49, wherein at least the other sheet is 
selected from the group consisting of organic polymer sheets, metal foil sheets, fiber 
sheet, ceramic sheets, ionomer sheets, elastomeric sheets, plastic sheets, cellophane 
sheets, nylon sheets, wax sheets, metallized film sheets, and combinations of the 
foregoing. 

52. An article of manufacture as defined in claim 8, further including the step of 
corrugating the inorganically filled sheet. 

53. An article of manufacture as defined in claim 8, further including the step of 
^ coating at least a portion of the inorganically filled sheet with a coating material. 

54. An article of manufacture as defined in claim 53, wherein the coating material is 
selected from the group consisting of edible oils, melamine, polyvinyl chloride, 
polyvinyl alcohol, polyvinyl acetate, polyacrylate , hydroxypropylmethylcellulose , 
polyethylene glycol, acrylics, polyurethane , polylactic acid, starch, soy bean protein, 
polyethylene, synthetic polymers, waxes, elastomers, and mixtures or derivatives thereof. 



wherein the container comprises a 

further including the step of 
to increase its flexibility, 
further comprising the step of 



55. An article of manufacture as defined in claim 
scoring the substantially dried inorganically fill 
the article of manufacture. 

56 . An article of manufacture as defined in claim 
cutting the substantially dried inorganically fill 
the article of manufacture. 

57. An article of manufacture as defined in claim 
perforating the substantially dried inorganically 
into the article of manufacture. 

58 . An article of manufacture as defined in claim 
slotting the inorganically filled sheet to aid in 

59. An article of manufacture as defined in claim 



8, further comprising the step of 
ed sheet prior to fashioning it into 

v , further comprising the step of score 
ed sheet prior to fashioning it into 

8, further comprising the step of 
filled sheet prior to fashioning it 

8, further comprising the step of 

forming flaps of a container. 

8, wherein the fashioning step includes 
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^seaming a portion of the inorganically filled sheet. 

60. An article of manufacture as defined in claim 8, wherein the fashioning step 
comprises folding a portion of the sheet into the desired shape of the article. 

61. An article of manufacture as defined in claim 8, wherein the article has a shape 
selected from the group consisting of cartons, boxes, corrugated boxes, sandwich 
containers, hinged clam-shell containers, dry cereal boxes, milk cartons, fruit juice 
containers, carriers for beverage containers, ice cream cartons, pleated cups, cone cups, 
french-fry scoops, fast-food carry-out boxes, wrap-around casing, open ended bags, and 
envelopes . 

62. An article of manufacture as defined in claim 8, wherein the fashioning step 
comprises the steps of: 

cutting a portion of the inorganically filled sheet into a sidewall blank having two 
straight ends; 

convoluting the sidewall blank by overlapping the two straight ends of the sidewall blank 
to form a sidewall of a cup; 

cutting a portion of an inorganically filled sheet into a bottom portion blank; 
configuring the bottom portion blank into a bottom portion of a cup; and 
assembling the convoluted sidewall and bottom portion together in order to form a 
two-piece cup . 

63. An article of manufacture as defined in claim 62, further comprising the step of 
seaming together the convoluted sidewall and bottom portion, 

64. An article of manufacture as defined in claim 8, wherein the fashioning step 
comprises convoluting a portion of the inorganically filled sheet into the desired shape 
of the article of manufacture. 

65. An article of manufacture as defined in claim 64, wherein the article is selected 
from the group consisting of a can, a frozen juice concentrate container, a potato chip 
container, an ice cream container, a salt container, a detergent container, a motor oil 
container, a tube, a cone cup, and a mailing tube. 

66. An article of manufacture as defined in claim 8, wherein the fashioning step 
comprises the step of spiral winding at least a portion of the inorganically filled sheet 
into the desired shape of the article of manufacture. 

67. An article of manufacture as defined in claim 66, wherein the article is selected 
from the group consisting of a cup, a can, a frozen juice concentrate container, a potato 
chip container, an ice cream container, a salt container, a detergent container, a motor 
oil container, and a mailing tube. 

68. An article of manufacture as defined in claim 8, wherein the fashioning step 
comprises pressing a portion of the sheet into a predetermined shape of the article. 

69. An article of manufacture as defined in claim 68, wherein the fashioning step yields 
an article selected from the group consisting of a plate, a vending plate, a pie plate, a 
tray, a baking tray, a bowl, a breakfast platter, a microwaveable dinner tray, a TV 
dinner tray, an egg carton, a meat packaging platter, a dish, and a lid. 

70. An article of manufacture as defined in claim 8, wherein the fashioning step 
comprises the steps of : 

cutting the inorganically filled sheet into a box body blank and a lid blank; 

scoring the box body blank and the lid blank to enable folding of the box body blank into 

a box body and the lid blank into a lid; 

folding the box body blank into a box body having corners and the lid blank into a lid 
having corners; and 

staying the corners of the box body and the lid to form a rigid setup box. 

71. An article of manufacture as defined in claim 8, wherein the fashioning step 
comprises forming a pouch from at least a portion of the inorganically filled sheet. 

72. An article of manufacture as defined in claim 71, further comprising the step of 
seaming a portion of the pouch. 

73. An article of manufacture having an inorganically filled matrix formed by the method 
comprising the steps of: 

providing a substantially dried inorganically filled sheet wound onto a spool, the sheet 
having a substantially flexible inorganically filled matrix, the matrix formed from an 
inorganically filled mixture comprising water, a water-dispersible organic binder, an 
inorganic aggregate filler having a concentration in a range from about 40% to about 95% 
by weight of total solids within the inorganically filled mixture, and a fibrous 
material, wherein the individual components are substantially homogeneously dispersed 
throughout the inorganically filled mixture, wherein the inorganically filled sheet is 
formed without any significant drainage of water in a liquid state from the inorganically 
filled mixture, wherein the inorganically filled matrix comprises a substantially 
homogeneous mixture of organic binder and aggregate, has a thickness less than about 1 
cm, and degrades after prolonged exposure to water; 

unwinding a portion of the inorganically filled sheet from the spool; and 

fashioning at least a portion of the unwound inorganically filled sheet into a desired 

shade of the article of manufacture. 

74. An article of manufacture as defined in claim 73, wherein the article of manufacture 
is formed by bending, folding or rolling the inorganically filled sheet. 
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CLAIMS : 

What is claimed and desired to be secured by United States Letters Patent is: 

1. A starch -bound sheet comprising: 

(a) a binding matrix including starch and a cellulosic ether, the starch having a 
concentration in a range from about 5% to about 90% by weight of solids in the sheet, the 
cellulosic ether having a concentration in a range from about 0.5% to about 10% by weight 
of solids in the sheet; 

(b) fibers substantially homogeneously dispersed throughout the binding matrix and having 
a concentration in a range from about 3% to about 4 0% by weight of solids in the sheet; 
and 

(c) an inorganic mineral filler included in a range from about 0% to about 90% by weight 
of solids in the sheet, the starch -bound sheet having a thickness less than about 1 cm 
and a density greater than about 0.5 g/cm.sup.3. 

2. A sheet as defined in claim 1, wherein the starch has a concentration in a range from 
about 15% to about 75% by weight of total solids in the sheet. 

3. A sheet as defined in claim 1, wherein the starch has a concentration in a range from 
about 30% to about 70% by weight of total solids in the sheet. 

4. A sheet as defined in claim 1, wherein the starch comprises unmodified potato starch . 

5. A sheet as defined in claim 1, wherein the starch comprises unmodified corn starch . 

6. A sheet as defined in claim 1, wherein the starch comprises unmodified waxy corn 
starch . 

7. A sheet as defined in claim 1, wherein the cellulosic ether has a concentration in a 
range from about 1% to about 5% by weight of total solids in the sheet. 

8. A sheet as defined in claim 1, wherein the cellulosic ether has a concentration in a 
range from about 2% to about 4% by weight of total solids in the sheet. 

9. A sheet as defined in claim 1, wherein the cellulosic ether is selected from the group 
consisting of methylhydroxyethylcellulose , hydroxymethylethylcellulose / 
carboxymethylcellulose, methylcellulose , ethylcellulose , hydroxyethylcellulose, 
hydroxyethylpropylcellu'lose, and mixtures or derivatives thereof. 

10. A sheet as defined in claim 1, wherein the binding matrix further includes a 
protein-based binder selected from the group consisting of prolamine, collagen, gelatin, 
glue, casein, and mixtures or derivatives thereof. 

11. A sheet as defined in claim 1, wherein the binding matrix further includes a 
polysaccharide selected from the group consisting of alginic acid, phycocolloids , agar, 
gum arable, guar gum, locust bean gum, gum karaya, gum tragacanth, and mixtures or 
derivatives thereof . 

12. A sheet as defined in claim 1, wherein the binding matrix further includes a 
synthetic organic binder selected from the group consisting of polyvinyl pyrrol idone, 
polyethylene glycol, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic acids, 
polyacrylic acid salts, polyvinylacrylic acids, polyvinylacrylic acid salts, 
polyacrylimides, polylactic acid, ethylene oxide polymers, latex, and mixtures or 
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derivatives thereof . 

13. A sheet as defined in claim 1, wherein the inorganic mineral filler has a 
concentration in a range from about 30% to about 70% by weight of total solids in the 
sheet . 

14. A sheet as defined in claim 1, wherein the inorganic mineral filler is selected from 
the group consisting of clay, gypsum, calcium carbonate, mica, silica, alumina, sand, 
gravel, sandstone, limestone, and mixtures thereof. 

15. A sheet as defined in claim 1, wherein the inorganic mineral filler comprises 
individual particles that are size optimized in order to achieve a predetermined natural 
particle packing density. 

16. A sheet as defined in claim 15, wherein the natural particle packing density of the 
inorganic aggregate is at least about 0.65. 

17. A sheet as defined in claim 1, wherein the inorganic mineral filler comprises a 
lightweight aggregate selected from the group consisting of perlite, vermiculite, hollow 
glass spheres, porous ceramic spheres, pumice, and mixtures thereof. 

18. A sheet as defined in claim 1, wherein the fibers have a concentration in a range 
from about 5% to about 30% by weight of total solids in the sheet. 

19. A sheet as defined in claim 1, wherein the fibers have a concentration in a range 
from about 7% to about 20% by weight of total solids in the sheet. 

20. A sheet as defined in claim 1, wherein the fibers comprise organic fibers selected 
from the group consisting of hemp fibers, cotton fibers , bagasse fibers , abaca fibers, 
flax, southern pine fibers, southern hardwood fibers, and mixtures thereof. 

21. A sheet as defined in claim 1, wherein the fibers comprise inorganic fibers selected 
from the group consisting of glass fibers, silica fibers, ceramic fibers, carbon fibers, 
metal fibers , and mixtures thereof . 

22. A sheet as defined in claim 1, wherein the fibrous material includes individual 
fibers having an aspect ratio of at least about 10:1. 

23. A sheet as defined in claim 1, wherein the fibrous material includes individual 
fibers having an aspect ratio of at least about 100:1. 

24. A sheet as defined in claim 1, wherein said sheet has a thickness less than about 5 
mm . 

25. A sheet as defined in claim 1, wherein said sheet has a thickness less than about 3 
mm . 

26. A sheet as defined in claim 1, wherein said sheet has a thickness less than about 1 
mm . 

27. A sheet as defined in claim 1, wherein the fibers include a mixture of different 
fibers having varying strengths and flexibilities. 

28. A sheet as defined in claim 1, wherein the fibers have a substantially random 
orientation within the sheet. 

29. A sheet as defined in claim 1, wherein the fibers have a substantially unidirectional 
orientation within the sheet . 

30. A sheet as defined in claim 1, wherein the fibers have a substantially bidirectional 
orientation within the sheet. 

31. A sheet as defined in claim 1, wherein the sheet has a tensile strength to density 
ratio in a range from about 2 MPa . mult idot . cm . sup . 3 /g to about 500 MPa . mul t idot . cm . sup . 3 

/g- 

32. A sheet as defined in claim 1, wherein the sheet has a tensile strength to density 
ratio in a range from about 5 MPa . multidot . cm . sup . 3 /g to about 150 MPa . mult idot . cm . sup . 3 

/g. 

33. A sheet as defined in claim 1, wherein the sheet has a tensile strength in a range 
from about 0.05 MPa to about 100 MPa. 

34. A sheet as defined in claim 1, wherein the sheet has a tensile strength in a range 
from about 5 MPa to about 8 0 MPa. 

35. A sheet as defined in claim 1, wherein the sheet has a density greater than about 1 
g/ cm . sup . 3 . 

36. A sheet as defined in claim 1, wherein the sheet has a density greater than about 1.5 
g/ cm . sup . 3 . 

37. A sheet as defined in claim 1, wherein the sheet can elongate in a range from about 
0.5% to about 12% without completely fracturing. 



38 


. A sheet 


as 


defined 


in 


claim 


1, 


wherein 


the 


sheet 


is water degradable 
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as 


defined 


in 


claim 


1, 


wherein 


the 


sheet 


is corrugated. 
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defined 


in 


claim 


1, 


wherein 


the 


sheet 


is creped. 
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as 


defined 


in 


claim 


1, 


wherein 


the 


sheet 


is parchmented. 
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as 


defined 


in 


claim 


1, 


wherein 


the 


sheet 


further includes a 


coating . 
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in 
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further includes a 


second 


sheet 


laminated thereto. 
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as 


defined 


in 


claim 


1, 


wherein 


the 


sheet 


includes a hinge . 
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as 


defined 


in 


claim 


1, 


wherein 


the 


sheet 


includes a perforation. 
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. A sheet 


as 


defined 


in 


claim 


1, 


wherein 


the 


sheet 


has been fashioned 


into a 


container 
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. A sheet 


as 


defined 


in 


claim 


1, 


wherein 
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may be bent over an 


angle 


of about 
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.degree, without substantially 


r fracturing. 
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180. degree, without substantially fracturing. 

50. A sheet as defined in claim 1, wherein the sheet comprises a continuous sheet that 
has been rolled onto a spool. 

51. An inorganically filled starch -bound sheet comprising: 

(a) a binding matrix including starch and a cellulosic ether, the starch having a 
concentration in a range from about 5% to about 75% weight of solids in the sheet, the 
cellulosic ether having a concentration in a range from about 0.5% to about 10% by weight 
of solids in the sheet; 

(b) fibers substantially homogeneously dispersed throughout the binding matrix and having 
a concentration in a range from about 3% to about 40% by weight of solids in the sheet; 

tcf an inorganic mineral filler included in a range from about 20% to about 90% by weight 
of solids in the sheet, the starch -bound sheet having a thickness less than about 1 cm 
and a density greater than about 0.5 g/cm.sup.3. 

52 An inorganically filled starch -bound sheet as defined in claim 51, wherein the 
cellulosic ether is selected from the group consisting of methylhydroxyethylcellulose , 
hydroxymethylethylcellulose, carboxymethylcellulose , methylcellulose , ethylcellulose, 
hydroxyethylcellulose, hydroxyethylpropylcellulose , and mixtures or derivatives thereof. 

53 An inorganically filled starch -bound sheet as defined in claim 51, wherein the 
binding matrix further includes a protein-based binder selected from the group consisting 
of prolamine, collagen, gelatin, glue, casein, and mixtures or derivatives thereof. 

54 An inorganically filled starch -bound sheet as defined in claim 51, wherein the * 
binding matrix further includes a polysaccharide selected from the group consisting of 
alginic acid, phycocolloids , agar, gum arabic, guar gum, locust bean gum, gum karaya, gum 
tragacanth, and mixtures or derivatives thereof. 

55. An inorganically filled starch -bound sheet as defined in claim 51, wherein the 
binding matrix further includes a synthetic organic binder selected from the group 
consisting of polyvinyl pyrrolidone, polyethylene glycol, polyvinyl alcohol, 
polyvinylmethyl ether, polyacrylic acids, polyacrylic acid salts, polyvmylacrylic acids, 
polyvinylacrylic acid salts, polyacrylimides , polylactic acid, ethylene oxide polymers, 
latex, and mixtures or derivatives thereof. 

56. An inorganically filled starch -bound sheet as defined in claim 51, wherein the 
inorganic mineral filler is selected from the group consisting of clay, gypsum, calcium 
carbonate, mica, silica, alumina, sand, gravel, sandstone, limestone, and mixtures 

thereof. ^ . , ^ u 

57. An inorganically filled starch -bound sheet as defined m claim 51, wherein the 
inorganic mineral filler comprises a lightweight aggregate selected from the group 
consisting of perlite, vermiculite, hollow^ glass spheres, porous ceramic spheres, pumice, 
and mixtures thereof. , 

58. An inorganically filled starch -bound sheet as defined m claim 51, wherein the fibers 
comprise organic fibers selected from the group consisting of hemp fibers, cotton fibers, 
bagasse fibers, abaca fibers, flax, southern pine fibers, southern hardwood fibers, and 
mixtures thereof. t t 

59. An inorganically filled starch -bound sheet as defined m claim 51, wherein the fibers 
comprise inorganic fibers selected from the group consisting of glass fibers, silica 



60. An inorganically filled stare] 
has a thickness less than about 5 
61. 



mm . 



mm . 



has a thickness less than about 3 

62. An inorganically filled starch -bound sheet as defined 
has a thickness less than about 1 mm . 

63. An inorganically filled starch -bound sheet as defined 
have a substantially random orientation within the sheets. 

64. An inorganically filled starch -bound sheet as defined 
have a substantially unidirectional orientation within the 

65. An inorganically filled starch -bound sheet as defined 
has a density greater than about 1 g/cm.sup.3. 

66. An inorganically filled starch -bound sheet as defined 
has a density greater than about 1.5 g/cm.sup.3. 

67. An inorganically filled starch -bound sheet as defined 
is water degradable. 

68. An inorganically filled starch -bound sheet as defined 
further includes a coating on at least a portion thereof. 

69. An inorganically filled starch -bound sheet as defined 
further includes a second sheet laminated thereto. 
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wherein 
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includes a hinge. 

71. An inorganically filled starch -bound sheet as defined 
is fashioned into a container. 

72. An inorganically filled starch -bound sheet as defined 
comprises a continuous sheet that has been rolled onto a spool. 

73. A starch -bound sheet formed by passing a starch-based composition between at least 
cfne set of heated rollers, the starch -bound sheet having a thickness less than about 1 
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''and a density greater than about 0.5 g/cm.sup.3, the starch-based mixture comprising: 

(a) water; 

(b) ungelatinized starch granules having a concentration in a range from about 5% to 
about 90% by weight of total solids in the starch-based composition; 

(c) a cellulosic ether having a concentration in a range from about 0.5% to about 10% by 
weight of total solids in the starch-based composition; 

(d) an inorganic mineral filler having a concentration in a range from about 0% to about 
90% by weight of solids in the starch-based composition; and 

(e) fibers having a concentration in a range from about 3% to about 40% by weight of 
total solids in the starch-based composition. 

74. A starch -bound sheet as defined in claim 73, wherein at least a portion of the 
ungelatinized starch granules in the starch-based composition become at least partially 
gelatinized upon formation of the starch -bound sheet . 

75. A starch -bound sheet as defined in claim 73, wherein the cellulosic ether reduces 
adhesion between the starch-based composition and the heated rollers during formation of 
the starch -bound sheet. 

76. A starch -bound sheet as defined in claim 73, wherein the sheet has the thickness of 
less than about 3 mm. 

77. A starch -bound sheet as defined in claim 73, wherein the sheet has the thickness of 
less than about 1 mm. 

78. A starch -bound sheet as defined in claim 73, wherein the sheet has a density greater 
than about 1 g/cm.sup.3. 

79. A starch -bound sheet as defined in claim 73, wherein the sheet has a density greater 
than about 1.5 g/cm.sup.3. 

80. A starch -bound sheet as defined in claim 73, wherein the sheet further includes a 
coating on at least a portion thereof. 

81. A starch -bound sheet as defined in claim 73, wherein the sheet is fashioned into a 
container . 

82. A starch -bound sheet as defined in claim 73, wherein the sheet comprises a continuous 
sheet that has been rolled onto a spool. 

83. A starch -bound sheet as defined in claim 73, wherein the sheet further includes at 
least one other sheet laminated thereto. 

84. A starch -bound sheet as defined in claim 83, wherein the at least one other sheet is 
selected from the group consisting of starch -bound sheets, organic polymer sheets, metal 
foil sheets, ionomer sheets, elastomeric sheets, plastic sheets, fibrous sheets, mats, 
paper sheets, cellophane sheets, nylon sheets, wax sheets, hydraulically settable sheets, 
highly inorganically filled sheets, metallized film sheets and combinations thereof. 

85. (New) A starch -bound sheet as defined in claim 73, wherein the starch-based 
composition further includes a hydraulically settable binder. 

86. An inorganically filled starch -bound sheet formed by passing a starch-based 
composition between at least one set of heated rollers, the starch -bound sheet having a 
thickness less than about 1 cm and a density greater than about 0.5 g/cm.sup.3, the 
starch-based mixture comprising: 

(a) water; 

(b) ungelatinized starch granules having a concentration in a range from about 5% to 
about 75% by weight of total solids in the starch-based composition; 

(c) a cellulosic ether having a concentration in a range from about 0.5% to about 10% by 
weight of total solids in the starch-based composition; 

(d) an inorganic mineral filler having a concentration in a range from about 20% to about 
90% by weight of solids in the starch-based composition; and 

(e) fibers having a concentration in a range from about 3% to about 4 0% by weight of 
total solids in the starch-based composition. 
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CLAIMS : 

What is claimed and desired to be secured by United States Patent is: 

1. An article of manufacture comprising a sealable container having a liquid-tight 
barrier, at least a substantial portion of the sealable container comprising an 
inorganically filled matrix molded from an inorganically filled mixture, the 
inorganically filled mixture including: 

water; 

an organic polymer binder selected from the group consisting of polysaccharides, 
proteins, and mixtures or derivatives thereof; 

an inorganic aggregate filler having a concentration in a range from about 20% to about 
90% by weight of solids within the mixture; and 
a fibrous material, 

wherein the fibrous material is substantially homogeneously dispersed throughout the 
inorganically filled matrix, wherein the inorganically filled matrix includes organic 
components in an amount of at least about 5% by weight of solids within the inorganically 
filled matrix, and wherein the inorganically filled matrix has a thickness less than 
about 1 cm . 

2. An article of manufacture as defined in claim 1, wherein the water is included in an 
amount in a range from about 5% to about 80% by weight of the inorganically filled 
mixture . 

3. An article of manufacture as defined in claim 1, wherein the water is included in an 
amount in a range from about 10% to about 70% by weight of the inorganically filled 
mixture . t 

4. An article of manufacture as defined in claim 1, wherein the water is included in an 
amount in a range from about 20% to about 50% by weight of the inorganically filled 
mixture. 

5. An article of manufacture as defined in claim 1, wherein the organic polymer binder is 
included in an amount in a range from about 1% to about 60% by weight of solids in the 
inorganically filled mixture. 

6. An article of manufacture as defined in claim 1, wherein the organic polymer binder is 
included in an amount in a range from about 2% to about 30% by weight of solids in the 
inorganically filled mixture. 

7. An article of manufacture as defined in claim 1, wherein the organic polymer binder is 
included in an amount in a range from about 5% to about 2 0% by weight of solids in the 
inorganically filled mixture. 

8. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a cellulosic material selected from the group consisting of 
methylhydroxyethylcellulose, hydroxymethylethylcellulose , carboxymethylcellulose , 
methylcellulose, ethylcellulose , hydroxyethylcellulose , hydroxyethylpropylcellulose , and 
mixtures or derivatives thereof . 

9. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
^comprises a starch-based material selected from the group consisting of amylopectin, 

amylose, seagel, starch acetates, starch hydroxyethyl ethers, ionic starches, long-chain 
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"alkylstarches , dextrines, amine starches , phosphate starches , dialdehyde starches , and 
mixtures or derivatives thereof. 

10. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a protein-based material selected from the group consisting of prolamine, 
collagen, gelatin, glue, casein, and mixtures or derivatives thereof. 

11. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a polysaccharide selected from the group consisting of alginic acid, 
phycocolloids, agar, gum arabic, guar gum, locust bean gum, gum karaya, gum tragacanth, 
and mixtures or derivatives thereof . 

12. An article of manufacture as defined in claim 1, wherein the inorganically filled 
mixture further includes a synthetic organic polymer. 

13. An article of manufacture as defined in claim 12, wherein the synthetic organic 
polymer is selected from the group consisting of polyvinyl pyrrolidone, polyethylene 
glycol, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic acids, polyacrylic acid 
salts, polyvinyl acrylic acids, polyvinylacrylic acid salts, polyacrylimides , polylactic 
acid, ethylene oxide polymers, synthetic clay, latex, and mixtures or derivatives 
thereof . 

14. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
filler is included in an amount in a range from about 20% to about 8 0% by weight of 
solids in the inorganically filled mixture. 

15. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
filler is included in an amount in a range from about 30% to about 70% by weight of 
solids in the inorganically filled mixture. 

16. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
filler comprises individual particles that are size optimized in order to achieve a 
predetermined particle packing density of the inorganic aggregate filler. 

17. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
filler comprises a lightweight aggregate which reduces the density and increases the 
insulation ability of the inorganically filled matrix. 

18. An article of manufacture as defined in claim 17, wherein the lightweight aggregate 
is selected from the group consisting of perlite, vermiculite, hollow glass spheres, 
porous ceramic spheres, xonotlite, aerogels, xerogels, tabular alumina, expanded clay, 
lightweight expanded geologic materials, pumice, microspheres, and mixtures thereof. 

19. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 
selected from the group consisting of clay, gypsum, calcium carbonate, mica, silica, 
fused silica, alumina, metals, sand, gravel, sandstone, limestone, hydrated cement 
particles, calcium aluminate, glass beads, and mixtures thereof. 

20. An article of manufacture as defined in claim 1, wherein the inorganically filled 
mixture further includes an organic aggregate selected from the group consisting of 
seeds, starches, gelatins, polymers, cork, agar materials, plastic spheres, and mixtures 
or derivatives thereof. 

21. An article of manufacture as defined in claim 1, wherein the inorganically filled 
mixture further includes a hydraulically settable material. 

22. An article of manufacture as defined in claim 1, wherein the fibrous material is 
included in an amount in a range from about 0.5% to about 60% by weight of solids in the 
inorganically filled mixture. 

23. An article of manufacture as defined in claim 1, wherein the fibrous material is 
included in an amount in a range from about 2% to about 4 0% by weight of solids in the 
inorganically filled mixture. 

24. An article of manufacture as defined in claim 1, wherein the fibrous material is 
included in an amount in a range from about 5% to about 2 0% by weight of solids in the 
inorganically filled mixture. 

25. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises natural organic fibers . 

26. An article of manufacture as defined in claim 25, wherein the natural organic fibers 
are selected from the group consisting of hemp fibers, sisal fibers , cotton fibers , 
bagasse fibers , abaca fibers , flax fibers, southern pine fibers , southern hardwood 
fibers , and mixtures thereof . 

27. An article of manufacture as defined in claim 1, 
comprises inorganic fibers . 

28. An article of manufacture as defined in claim 27, wherein the inorganic fibers are 
selected from the group consisting of glass fibers, silica fibers , ceramic fibers , 
graphite fibers, metal fibers, and mixtures thereof. 

29. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises synthetic organic fibers . 

30. An article of manufacture as defined in claim 29, wherein the synthetic organic 
fibers are selected from the group consisting of plastic fibers, polyaramide fibers, 
polylactic acid fibers, polyethylene fibers , polypropylene fibers , and mixtures thereof. 

31. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises individual fibers having an aspect ratio greater than about 10:1. 

32. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises individual fibers having an aspect ratio greater than about 100:1. 

33. An article of manufacture as defined in claim 1, wherein the fibrous material 
includes continuous fibers. 



wherein the fibrous material 
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34. An article of manufacture as defined in claim 33, wherein the continuous fibers are 
wrapped around the inorganically filled matrix of the sealable container. 

35. An article of manufacture as defined in claim 33, wherein the continuous fibers are 
embedded within the inorganically filled matrix of the sealable container. 

36. An article of manufacture as defined in claim 33, wherein the continuous fibers are 
spiral wound. 

37. An article of manufacture as defined in claim 1, wherein the fibrous material is 
selected from the group consisting of a fibrous mesh, mat, and fabric. 

38. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness less than about 5 mm. 

39. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness less than about 3 mm. 

40. An article of manufacture as defined in claim 1, wherein the inorganically filled 
matrix has a thickness less than about 1 mm. 

41. An article of manufacture as defined in claim 1, wherein the liquid-tight barrier is 
pressure- tight , wherein the sealable container has an interior and an exterior, and 
wherein the inorganically filled matrix can withstand a differential in pressure between 
the interior and the exterior of the sealable container of up to about 10 MPa of 
pressure . 

42. An article of manufacture as defined in claim 1, further including a coating on at 
least a portion of a surface of the inorganically filled matrix of the sealable 
container . 

43. An article of manufacture as defined in claim 42, wherein the coating renders the 
portion of the inorganically filled matrix impermeable to gases. 

44. An article of manufacture as defined in claim 42, wherein the coating renders the 
portion of the inorganically filled matrix impermeable to liquids. 

45. An article of manufacture as defined in claim 42, wherein the coating strengthens the 
portion of the inorganically filled matrix. 

46. An article of manufacture as defined in claim 42, wherein the coating is selected 
from the group consisting of sodium silicate, orthosilicates , siloxanes, colloidal silica 
in organic polymer dispersions, colloidal silica in films, colloidal silica in fibers, 
calcium carbonate, kaolin clay, ceramics, and mixtures thereof. 

47. An article of manufacture as defined in claim 42, wherein the coating is selected 
from the group consisting of biodegradable plastics, acrylics, polyacrylates , 
polyurethanes, melamines, polyethylene, synthetic polymers, hydroxypropylmethylcellulose, 
ethylcellulose, polyethylene glycol, prolamine, polyvinyl chloride, polyvinyl alcohol, 
polyvinyl acetate, polylactic acid, waxes, and mixtures thereof. 

48. An article of manufacture as defined in claim 1, further including a liner on at 
least a portion of a surface of the inorganically filled matrix of the sealable 
container . 

49. An article of manufacture as defined in claim 48, wherein the liner comprises 
blow-molded glass. 

50. An article of manufacture as defined in claim 1, further including a laminated 
material on at least a portion of a surface of the inorganically filled matrix of the 
sealable container. 



51 . An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


the 


sealable 


container 


comprises a can. 

52 . An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


the 


sealable 


container 


comprises a carton. 

53 . An article of manufacture 


as 


defined 


in 


claim 


1/ 


wherein 


the 


sealable 


container 


comprises a box. 

54 . An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


the 


sealable 


container 


comprises a bottle. 

55 . An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


the 


sealable 


container 


comprises a jar. 

56 . An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


the 


sealable 


container 


comprises a pouch. 

57. An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


the 


sealable 


container has a 


circular cross- section . 

58 . An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


the 


sealable 


container has a 


rectangular cross-section. 
59. An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


the 


sealable 


container has a 


square-shaped cross- sect ion . 
60. An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


the 


sealable 


container has 


an oval-shaped cross- section . 
61. An article of manufacture 


as 


defined 


in 


claim 


1, 


wherein 


at : 


least a portion of the 



inorganically filled matrix of the sealable container is hinged. 

62. An article of manufacture as defined in claim 1, wherein the sealable container has 
structural components comprising: 

a hollow body portion having side walls connected to a bottom portion and an open end; 
and 

a closure means for engaging the open end of the hollow body portion to seal substances 
within the sealable container. 

63. An article of manufacture as defined in claim 1, wherein the sealable container has 
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structural components comprising: 

a hollow body portion having side walls connected to a bottom portion and an open end; 
and 

a closure means for engaging the open end of the hollow body portion to seal substances 
within the sealable container, for dispensing substances, and for resealing substances 
within the sealable container. 

64. An article of manufacture as defined in claim 1, wherein the sealable container has 
structural components comprising: 

a hollow body portion having side walls connected to a bottom portion and an open end; 
and 

a closure means for engaging the open end of the hollow body portion to seal substances 
within the sealable container and for dispensing substances. 

65. An article of manufacture as defined in claim 64, wherein the bottom portion of the 
hollow body portion comprises a material selected from the group consisting of metals, 
glass, plastics, and paper composites. 

66. An article of manufacture as defined in claim 64, wherein the side walls of the 
hollow body portion comprise a material selected from the group consisting of metals, 
glass, plastics, and paper composites. 

67. An article of manufacture as defined in claim 64, wherein the closure means comprises 
a material selected from the group consisting of metals, glass, plastics, and paper 
composites. 

68. An article of manufacture as defined in claim 64, wherein the bottom portion of the 
hollow body portion and the side walls of the hollow body portion are integrally formed 
together . 

69. An article of manufacture as defined in claim 64 



a lid. 

70. An article of manufacture as defined in claim 64, 
a foil covering. 

71. An article of manufacture as defined in claim 64, 
comprises: 

a top having a conical portion and a nozzle portion; 
a cap . 

72. An article of manufacture as defined in claim 71, 

threads and the nozzle portion of the top has complementary external threads configured 
to engage the internal threads of the cap to create a seal 

73. An article of manufacture as defined in claim 71, 



wherein the closure means comprises 
wherein the closure means comprises 
wherein the closure means 
and 

wherein the cap has internal 



wherein the cap is a crimped bottle 
wherein the closure means comprises 
wherein the closure means comprises 



cap . 

74. An article of manufacture as defined in claim 64, 
a flat cover and a pulltab. 

75. An article of manufacture as defined in claim 64, 
a top and a spray mechanism. 

76. An article of manufacture comprising a sealable container having a liquid-tight 
barrier, at least a substantial portion of the sealable container comprising a sheet 
having an inorganically filled matrix, the matrix including: 

an organic polymer binder selected from the group consisting of polysaccharides, 
proteins, and mixtures or derivatives thereof; 

an inorganic aggregate filler having a concentration in a range from about 20% to about 
90% by weight of solids in the inorganically filled matrix; and 

a fibrous material substantially homogeneously dispersed throughout the inorganically 
filled matrix, 

wherein the inorganically filled matrix includes organic components in an amount of at 
least about 5% by weight of solids within the inorganically filled matrix, and wherein 
the inorganically filled matrix has a thickness less than about 5 mm. 

77. An article of manufacture as defined in claim 76 

range from about 1 



to 



is included in an amount m a 
inorganically filled matrix. 

78, An article of manufacture as defined in claim 76 
is included in an amount in a 
inorganically filled matrix. 

79, An article of manufacture as defined in claim 76 
is included in an amount in a 
inorganically filled matrix. 

80, An article of manufacture as defined in claim 76 



wherein the organic polymer binder 
about 60% by weight of solids in the 



range from about 2% to 



range from about 5% to 



wherein the organic polymer binder 
about 30% by weight of solids in the 

wherein the organic polymer binder 
about: 20% by weight: of solids in the 

wherein the organic polymer binder 



comprises a cellulosic material selected from the group consisting of 
methylhydroxyethylcellulose, hydroxymethylethylcellulose , carboxymethylcellulose , 
methylcellulose, ethylcellulose , hydroxyethylcellulose , hydroxyethylpropylcellulose , and 
mixtures or derivatives thereof . 

81. An article of manufacture as defined in claim 76, wherein the organic polymer ^ binder 
comprises a starch-based material selected from the group consisting of amylopectin, 
amylose, seagel, starch acetates, starch hydroxyethyl ethers, ionic starches, long-chain 
alkylstarches, dextrines, amine starches, phosphate starches, dialdehyde starches, and 
mixtures or derivatives thereof . 

82. An article of manufacture as defined in claim 76, wherein the organic polymer binder 
comprises a protein-based material selected from the group consisting of prolamine, 
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collagen, gelatin, glue, casein, and mixtures or derivatives thereof. 

83. An article of manufacture as defined in claim 76, wherein the organic polymer binder 
comprises a polysaccharide selected from the group consiscing of alginic acid, 
phycocolloids, agar, gum arabic, guar gum, locust bean gum, gum karaya, gum tragacanth, 
and mixtures or derivatives thereof. 

84. An article of manufacture as defined in claim 76, wherein the inorganically filled 
mixture further includes a synthetic organic polymer. 

85. An article of manufacture as defined in claim 84, wherein the synthetic organic 
polymer is selected from the group consisting of polyvinyl pyrrolidine, polyethylene 
glycol, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic acids, polyacrylic acid 
salts, polyvinylacrylic acids, polyvinylacrylic acid salts, polyacrylimides , polylactic 
acid, ethylene oxide polymers, synthetic clay, latex, and mixtures or derivatives 
thereof . 

86. An article of manufacture as defined in claim 76, wherein the inorganic aggregate 
filler is included in an amount in a range from about 2 0% to about 8 0% by weight of 
solids in the inorganically filled matrix. 

87. An article of manufacture as defined in claim 76, wherein the inorganic aggregate 
filler is included in an amount in a range from about 30% to about 70% by weight of 
solids in the inorganically filled matrix. 

88. An article of manufacture as defined in claim 76, wherein the inorganic aggregate 
filler comprises individual particles that are size optimized in order to achieve a 
predetermined particle packing density of the inorganic aggregate filler. 

89. An article of manufacture as defined in claim 76, wherein the inorganic aggregate 
filler comprises a lightweight aggregate which reduces the density and increases the 
insulation ability of the inorganically filled matrix. 

90. An article of manufacture as defined in claim 89, wherein the lightweight aggregate 
is selected from the group consisting of perlite, vermiculite, hollow glass spheres, 
porous ceramic spheres, xonotlite, aerogels, xerogels, tabular alumina, expanded clay, 
lightweight expanded geologic materials, pumice, microspheres, and mixtures thereof. 

91. An article of manufacture as defined in claim 76, wherein the inorganic aggregate is 
selected from the group consisting of clay, gypsum, calcium carbonate, mica, silica, 
fused silica, alumina, metals, sand, gravel, sandstone, limestone, hydrated cement 
particles, calcium aluminate, glass beads, and mixtures thereof. 

92. An article of manufacture as defined in claim 76, wherein the inorganically filled 
matrix further includes an organic aggregate selected from the group consisting of seeds, 
starches, gelatins, polymers, cork, agar materials, plastic spheres, and mixtures or 
derivatives thereof . 

93. An article of manufacture as defined in claim 76, wherein the inorganically filled 
matrix further includes a hydraulically settable material. 

94. An article of manufacture as defined in claim 76, wherein the fibrous material is 
included in an amount in a range from about 0.5% to about 60% by weight of solids in the 
inorganically filled matrix. 

95. An article of manufacture as defined in claim 76, wherein the fibrous material is 
included in an amount in a range from about 2% to about 4 0% by weight of solids in the 
inorganically filled matrix. 

96. An article of manufacture as defined in claim 76, wherein the fibrous material is 
included in an amount in a range from about 5% to about 2 0% by weight of solids in the 
inorganically filled matrix. 

97. An article of manufacture as defined in claim 76, wherein the fibrous material 
comprises natural organic fibers . 

98. An article of manufacture as defined in claim 97, wherein the natural organic fibers 
are selected from the group consisting of hemp fibers, sisal fibers, cotton fibers, 
bagasse fibers, abaca fibers, flax fibers, southern pine fibers, southern hardwood 
fibers, and mixtures thereof . 

99. An article of manufacture as defined in claim 76, wherein the fibrous material 
comprises inorganic fibers . 

100. An article of manufacture as defined in claim 99, wherein the inorganic fibers are 
selected from the group consisting of glass fibers, silica fibers, ceramic fibers, 
graphite fibers, metal fibers, and mixtures thereof . 

101. An article of manufacture as defined in claim 76, wherein the fibrous material 
comprises synthetic organic fibers . 

102. An article of manufacture as defined in claim 101, wherein the synthetic organic 
fibers are selected from the group consisting of plastic fibers, polyaramide fibers, 
polylactic acid fibers, polyethylene fibers, polypropylene fibers, and mixtures thereof. 

103. An article of manufacture as defined in claim 76, wherein the fibrous material 
comprises individual fibers having an aspect ratio greater than about 10:1. 

104. An article of manufacture as defined in claim 76, wherein the fibrous material 
comprises individual fibers having an aspect ratio greater than about 100:1. 

105. An article of manufacture as defined in claim 76, wherein the fibrous material 
includes continuous fibers . 

106. An article of manufacture as defined in claim 105, wherein the continuous fibers are 
wrapped around the inorganically filled matrix of the sealable container. 

107. An article of manufacture as defined in claim 105, wherein the continuous fibers are 
embedded within the inorganically filled matrix of the sealable container. 



5 of 10 



108. An article of manufacture as defined in claim 105, wherein the continuous fibers are 
spiral wound. 

109. An article of manufacture as defined in claim 76, wherein the fibrous material is 
selected from the group consisting of a fibrous mesh, mat, and fabric. 

110. An article of manufacture as defined in claim 76, wherein the inorganically filled 
matrix has a thickness less than about 3 mm. 

111. An article of manufacture as defined in claim 76, wherein the inorganically filled 
matrix has a thickness less than about 1 mm. 

112. An article of manufacture as defined in claim 76, wherein the liquid- tight barrier 
is pressure- tight , wherein the sealable container has an interior and an exterior, and 
wherein the inorganically filled matrix can withstand a differential in pressure between 
the interior and the exterior of the sealable container of up to about 10 MPa of 
pressure . 

113. An article of manufacture as defined in claim 76, further including a coating on at 
least a portion of a surface of the inorganically filled matrix of the sealable 
container . 

114. An article of manufacture as defined in claim 113, wherein the coating renders the 
portion of the inorganically filled matrix impermeable to gases. 

115. An article of manufacture as defined in claim 113, wherein the coat inq renders the 
portion of the inorganically filled matrix impermeable to liquids. 

116. An article of manufacture as defined in claim 113, wherein the coating strengthens 
the portion of the inorganically filled matrix. 

117. An article of manufacture as defined in claim 113, wherein the coat ing is selected 
from the group consisting of sodium silicate, orthosilicates , siloxanes, colloidal silica 
in organic polymer dispersions, colloidal silica in films, colloidal silica in fibers, 
calcium carbonate, kaolin clay, ceramics, and mixtures thereof. 

118. An article of manufacture as defined in claim 113, wherein the coating is selected 
from the group consisting of biodegradable plastics, acrylics, polyacrylat es , 
polyurethanes , melamines, polyethylene, synthetic polymers, hydroxypropylmethylcellulose, 
ethylcellulose, polyethylene glycol, prolamine, polyvinyl chloride, polyvinyl alcohol, 
polyvinyl acetate, polylactic acid, waxes, and mixtures thereof. 

119. An article of manufacture as defined in claim 76, further including a liner on at 
least a portion of a surface of the inorganically filled matrix of the sealable 
container . 

120. An article of manufacture as defined in claim 119, wherein the liner comprises 
blow-molded glass. 

121. An article of manufacture as defined in claim 76, further including a laminated 
material on at least a portion of a surface of the inorganically filled matrix of the 
sealable container. 

122. An article of manufacture as defined in claim 76, wherein the sealable container 
comprises a can. 

123. An article of manufacture as defined in claim 76, wherein the sealable container 
comprises a carton. 

124. An article of manufacture as defined in claim 76, wherein the sealable container 
comprises a box. 

125. An article of manufacture as defined in claim 76, wherein the sealable container 
comprises a bottle. 

126. An article of manufacture as defined in claim 76, wherein the sealable container 
comprises a jar. 

127. An article of manufacture as defined in claim 76, wherein the sealable container 
comprises a pouch. 

128. An article of manufacture as defined in claim 76, wherein the sealable container has 
a circular cross- section . 

129. An article of manufacture as defined in claim 76, wherein the sealable container has 
a rectangular cross- sect ion . 

130. An article of manufacture as defined in claim 76, wherein the sealable container has 
a square-shaped cross- sect ion . 

131. An article of manufacture as defined in claim 76, wherein the sealable container has 
an oval-shaped cross- sect ion . 

132. An article of manufacture as defined in claim 76, wherein at least a portion of the 
inorganically filled matrix of the sheet is hinged. 

133. An article of manufacture as defined in claim 76, wherein the sealable container has 
structural components comprising: 

a hollow body portion having side walls connected to a bottom portion and an open end; 
and 

a closure means for engaging the open end of the hollow body portion to seal substances 
within the sealable container. 

134. An article of manufacture as defined in claim 76, wherein the sealable container has 
structural components comprising: 

a hollow body portion having side walls connected to a bottom portion and an open end; 
and 

a closure means for engaging the open end of the hollow body portion to seal substances 
within the sealable container, for dispensing substances, and for resealing substances 
within the sealable container. 



6 of 10 



135. An article of manufacture as defined in claim 76, wherein the sealable container has 
structural components comprising: 

a hollow body portion having side walls connected to a bottom portion and an open end; 
and 

a closure means for engaging the open end of the hollow body portion to seal substances 
within the sealable container and for dispensing substances. 

136. An article of manufacture as defined in claim 135, wherein the bottom portion of the 
hollow body portion comprises a material selected from the group consisting of metals, 
glass, plastics, and paper composites. 

137. An article of manufacture as defined in claim 135, wherein the side walls of the 
hollow body portion comprise a material selected from the group consisting of metals, 
glass, plastics, and paper composites. 

138. An article of manufacture as defined in claim 135, wherein the closure means 
comprises a material selected from the group consisting of metals, glass, plastics, and 
paper composites. 

139. An article of manufacture as defined in claim 135, wherein the bottom portion of the 
hollow body portion and the side walls of the hollow body portion are integrally formed 
together . 

140. An article of manufacture as defined in claim 135, wherein the closure means 
comprises a lid. 

141. An article of manufacture as defined in claim 135, wherein the closure means 
comprises a foil covering. 

142. An article of manufacture as defined in claim 135, wherein the closure means 
comprises : 

a top having a conical portion and a nozzle portion; and 
a cap . 

143. An article of manufacture as defined in claim 142, wherein the cap has internal 
threads and the nozzle portion of the top has complementary external threads configured 
to engage the internal threads of the cap to create a seal. 

144. An article of manufacture as defined in claim 142, wherein the cap is a crimped 
bottle cap. 

145. An article of manufacture as defined in claim 135, wherein the closure means 
comprises a flat cover and a pulltab. 

146. An article of manufacture as defined in claim 135, wherein the closure means 
comprises a top and a spray mechanism. 

147. An article of manufacture as defined in claim 76, wherein the sheet has been spiral 
wound to form the portion of the sealable container. 

148. An article of manufacture as defined in claim 76, wherein the sheet has been rolled 
to form the portion of the sealable container. 

149. An article of manufacture as defined in claim 76, wherein the sheet has been folded 
to form the portion of the sealable container. 

150. An article of manufacture comprising a sealable container having a liquid-tight 
barrier, at least a substantial portion of the sealable container comprising a 
starch -bound sheet, the starch -bound sheet comprising: 

a binding matrix including starch in an amount in a range from about 5% to about 9 0% by 
weight of solids in the starch -bound sheet and cellulosic ether in an amount in a range 
from about 0.5% to about 10% by weight of solids in the starch -bound sheet; 
fibers substantially homogeneously dispersed throughout the binding matrix and having a 
concentration in an amount in a range from about 3% to about 4 0% by weight of solids in 
the starch -bound sheet; and 

an inorganic filler in an amount in a range from 0% to about 90% by weight of solids in 
the starch -bound sheet, 

wherein the starch -bound sheet has a thickness less than about 1 cm and a density greater 
than about 0.5 g/cm.sup.3. 

151. An article of manufacture as defined in claim 150, wherein the starch is included in 
an amount in a range from about 15% to about 75% by weight of solids in the starch -bound 
sheet . , 

152. An article of manufacture as defined in claim 150, wherein the starch is included in 
an amount in a range from about 3 0% to about 70% by weight of solids in the starch -bound 

153. An article of manufacture as defined in claim 150, wherein the starch comprises 
unmodified potato starch . 

154. An article of manufacture as defined in claim 150, wherein the starch comprises 
unmodified corn starch . 

155. An article of manufacture as defined in claim 150, wherein the starch comprises 
unmodified waxy corn starch . 

156. An article of manufacture as defined in claim 150, wherein the cellulosic ether is 
included in an amount in a range from about 1% to about 5% by weight of solids in the 
starch -bound sheet . 

157. An article of manufacture as defined in claim 150, wherein the. cellulosic ether is 
included in an amount in a range from about 2% to about 4% by weight of solids in the 
starch -bound sheet . 

158. An article of manufacture as defined in claim 150, wherein the cellulosic ether is 
selected from the group consisting of methylhydroxyethylcellulose , 
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hydroxymethyl ethyl cellulose, carboxymethylcellulose , methylcellulose , ethylcellulose, 
hydroxyethylcellulose, hydroxyethylpropylcellulose, and mixtures or derivatives thereof. 

159. An article of manufacture as defined in claim 150, wherein the binding matrix 
further includes a protein-based material selected from the group consisting of 
prolamine, collagen, gelatin, glue, casein, and mixtures or derivatives thereof. 

160. An article of manufacture as defined in claim 150, wherein the binding matrix 
further includes a polysaccharide selected from the group consisting of alginic acid, 
phycocolloids , agar, gum arabic, guar gum, locust bean gum, gum karaya, gum cragacanth, 
and mixtures or derivatives thereof. 

161. An article of manufacture as defined in claim 150, wherein the binding matrix 
further includes a synthetic organic polymer. 

162. An article of manufacture as defined in claim 161, wherein the synthetic organic 
polymer is selected from the group consisting of polyvinyl pyrrolidone, polyethylene 
glycol, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic acids, polyacrylic acid 
salts, polyvinylacrylic acids, polyvinylacrylic acid salts, polyacrylimides , polylactic 
acid, ethylene oxide polymers, synthetic clay, latex, and mixtures or derivatives 
thereof . 

163. An article of manufacture as defined in claim 150, wherein the inorganic aggregate 
filler is included in an amount in a range from about 2 0% to about 80% by weight of 
solids in the starch -bound sheet . 

164. An article of manufacture as defined in claim 150, wherein the inorganic aggregate 
filler is included in an amount in a range from about 30% to about 70% by weight of 
solids in the starch - bound sheet . 

165. An article of manufacture as defined in claim 150, wherein the inorganic aggregate 
filler comprises a lightweight aggregate which reduces the density and increases the 
insulation ability of the starch -bound sheet. 

166. An article of manufacture as defined in claim 165, wherein the lightweight aggregate 
is selected from the group consisting of perlite, vermiculite, hollow glass spheres, 
porous ceramic spheres, xonotlite, aerogels, xerogels, tabular alumina, expanded clay, 
lightweight expanded geologic materials, pumice, microspheres, and mixtures thereof. 

167. An article of manufacture as defined in claim 150, wherein the inorganic aggregate 
is selected from the group consisting of clay, gypsum, calcium carbonate, mica, silica, 
fused silica, alumina, metals, sand, gravel, sandstone, limestone, hydrated cement 
particles, calcium aluminate, glass beads, and mixtures thereof. 

168. An article of manufacture as defined in claim 150, wherein the starch -bound sheet 
further includes an organic aggregate selected from the group consisting of seeds, 
starches, gelatins, polymers, cork, agar materials, plastic spheres, and mixtures or 
derivatives thereof . 

169. An article of manufacture as defined in claim 150, wherein the starch -bound sheet 
further includes a hydraulically settable material. 

170. An article of manufacture as defined in claim 150, wherein the fibrous material is 
included in an amount in a range from about 5% to about 30% by weight of solids in the 
starch -bound sheet . 

171. An article of manufacture as defined in claim 150, wherein the fibrous material is 
included in an amount in a range from about 7% to about 2 0% by weight of solids in the 
starch -bound sheet . 

172. An article of manufacture as defined in claim 150, wherein the fibrous material 
comprises natural organic fibers . 

173. An article of manufacture as defined in claim 172, wherein the natural organic 
fibers are selected from the group consisting of hemp f ibers , sisal fibers , cotton 
fibers, bagasse fibers, abaca fibers, flax fibers, southern pine fibers , southern 
hardwood fibers , and mixtures thereof . 

174. An article of manufacture as defined in claim 150, wherein the fibrous material 
comprises inorganic fibers . 

175. An article of manufacture as defined in claim 174, wherein the inorganic fibers are 
selected from the group consisting of glass fibers , silica £ ibers , ceramic fibers , 
graphite fibers , metal fibers , and mixtures thereof . 

176. An article of manufacture as defined in claim 150, wherein the fibrous material 
comprises synthetic organic fibers . 

177. An article of manufacture as defined in claim 176, wherein the synthetic organic 
fibers are selected from the group consisting of plastic fibers , polyaramide fibers, 
polylactic acid fibers, polyethylene fibers, polypropylene fibers , and mixtures thereof. 

178. An article of manufacture as defined in claim 150, wherein the fibrous material 
comprises individual fibers having an aspect ratio greater than about 10:1. 

179. An article of manufacture as defined in claim 150, wherein the fibrous material 
comprises individual fibers having an aspect ratio greater than about 100:1. 

180. An article of manufacture as defined in claim 150, wherein the fibrous material 
includes continuous fibers . 

181. An article of manufacture as defined in claim 180, wherein the continuous fibers are 
wrapped around the starch -bound sheet of the sealable container. 

182. An article of manufacture as defined in claim 180, wherein the continuous fibers are 
embedded within the starch -bound sheet of the sealable container. 

183. An article of manufacture, as defined in claim 180, wherein the continuous fibers are 
spiral wound. 



8 of 10 



184. An article of manufacture as defined in claim 150, wherein the fibrous material is 
selected from the group consisting of a fibrous mesh, mat, and fabric. 

185. An article of manufacture as defined in claim 150, wherein the starch -bound sheet 
has a thickness less than about 5 mm. 

186. An article of manufacture as defined in claim 150, 
has a thickness less than about 3 mm. 

187. An article of manufacture as defined in claim 150, 
has a thickness less than about 1 mm. 

188. An article of manufacture as defined in claim 150, 

is pressure- tight , wherein the sealable container has an interior and an exterior, 
wherein the starch-bound sheet can withstand a differential in pressure between the 



wherein the starch-bound sheet 



wherein the starch-bound sheet 



wherein the liquid-tight barrier 



further including a coating on at 
)£ the sealable container, 
wherein the coating renders the 

wherein the coating renders the 



interior and the exterior of the sealable container of up to about 10 MPa of pressure. 

189. An article of manufacture as defined in claim 150, 

least a portion of a surface of the starch -bound sheet of the sealable container. 

190. An article of manufacture as defined in claim 189, 
portion of the starch -bound sheet impermeable to gases. 

191. An article of manufacture as defined in claim 189, 
portion of the starch -bound sheet impermeable to liquids. 

192. An article of manufacture as defined in claim 189, wherein the coating strengthens 
the portion of the starch -bound sheet. 

193. An article of manufacture as defined in claim 189, wherein the coating is selected 
from the group consisting of sodium silicate, orthosilica tes , siloxanes, colloidal silica 
in organic polymer dispersions, colloidal silica in films, colloidal silica in fibers, 
calcium carbonate, kaolin clay, ceramics, and mixtures thereof. 

194. An article of manufacture as defined in claim 189, wherein the coating is selected 
from the group consisting of biodegradable plastics, acrylics, polyacrylat es , 
polyurethanes, melamines, polyethylene, synthetic polymers, hydroxypropylmethylcellulose , 
ethylcellulose, polyethylene glycol, prolamine, polyvinyl chloride, polyvinyl alcohol, 
polyvinyl acetate, polylactic acid, waxes, and mixtures thereof. 

An article of manufacture as defined in claim 150, further including a liner on at 
a surface of the starch-bound sheet of the sealable container. 



195 

least a portion of 



196. An article of manufacture as defined in claim 195, wherein the liner comprises 
blow-molded glass. 

197. An article of manufacture as defined in claim 150, further including a laminated 
material on at least a portion of a surface of the starch -bound sheet of the sealable 



container . 

198. An article of manufacture as defined in claim 



150, 



comprises a 
204 
has 
205 



defined in claim 150, 
defined in claim 150, 



comprises a can. 

199. An article of manufacture as defined in claim 150, 
comprises a carton. 

200. An article of manufacture as defined in claim 150, 
comprises a box. 

201. An article of manufacture as defined in claim 150, 
comprises a bottle. 

202. An article of manufacture as defined in claim 150, 
comprises a jar. 

203. An article of manufacture as defined in claim 150, 
pouch . 

An article of manufacture 
a circular cross- section . 
An article of manufacture 
has a rectangular cross-section. 

206. An article of manufacture as defined in claim 150 
has a square- shaped cross- section . 

207. An article of manufacture as defined in claim 150 
has an oval-shaped cross- section . 

208. An article of manufacture as defined in claim 150 
starch -bound sheet is hinged. 

209. An article of manufacture as defined in claim 150 
has structural components comprising: 

a hollow body portion having side walls connected to a bottom portion and an open end; 
and 

a closure means for engaging the open end of the hollow body portion to seal substances 
within the sealable container. 

210. An article of manufacture as defined in claim 150, wherein the sealable container 
has structural components comprising: 

a hollow body portion having side walls connected to a bottom portion and an open end; 
and 

a closure means for engaging the open end of the hollow body portion to seal substances 
within the sealable container, for dispensing substances, and for resealing substances 
within the sealable container. 

211. An article of manufacture as defined in claim 150, wherein the sealable container 
has structural components comprising: 

a hollow body portion having side walls connected to a bottom portion and an open end; 



wherein the sealable container 
wherein the sealable container 
wherein the sealable container 
wherein the sealable container 
wherein the sealable container 
wherein the sealable container 
wherein the sealable container 
wherein the sealable container 
wherein the sealable container 
wherein the sealable container 
wherein at least a portion of the 
wherein the sealable container 
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and 

a closure means for engaging the open end of the hollow body portion to seal substances 
within the sealable container and for dispensing substances. 

212. An article of manufacture as defined in claim 211, wherein the bottom portion of the 
hollow body portion comprises a material selected from the group consisting of metals, 
glass, plastics, and paper composites. 

213. An article of manufacture as defined in claim 211, wherein the side walls of the 
hollow body portion comprise a material selected from the group consisting of metals, 
glass, plastics, and paper composites. 

214. An article of manufacture as defined in claim 211, 

comprises a material selected from the group consisting of metals, glass, plastics, 
paper composites. 

215. An article of manufacture as defined in claim 211, wherein the bottom portion of tfc 
hollow body portion and the side walls of the hollow body portion are integrally formed 
together. 

216. An article of manufacture as defined in claim 211, 



wherein the closure means 



and 



wherein the closure means 
wherein the closure means 
wherein the closure means 



comprises a lid. 

217. An article of manufacture as defined in claim 211, 
comprises a foil covering. 

218. An article of manufacture as defined in claim 211, 
comprises: 

a top having a conical portion and a nozzle portion; and 
a cap . 

219. An article of manufacture as defined in claim 218, wherein the cap has internal 
threads and the nozzle portion of the top has complementary external threads configured 
to engage the internal threads of the cap to create a seal 

220. An article of manufacture as defined in claim 218, 



bottle cap. 

221. An article of manufacture as defined in claim 211, 
comprises a flat cover and a pulltab. 

222. An article of manufacture as defined in claim 211, 
comprises a top and a spray mechanism. 

223. An article of manufacture as defined 



wherein the cap is a crimped 

wherein the closure means 

wherein the closure means 

in claim 150, wherein the starch- bound sheet 



has been spiral wound to form the portion of the sealable container. 

224. An article of manufacture as defined in claim 150, wherein the starch -bound sheet 
has been rolled to form the portion of the sealable container. 

225. An article of manufacture as defined in claim 150, wherein the starch -bound sheet 
has been folded to form the portion of the sealable container. 
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What is claimed and desired to be secured by United States Letters Patent is: 

1. A method for manufacturing an article having an inorganically filled matrix, the 
method comprising the steps of : 

mixing together water, a water-dispersible organic polymer binder, an aggregate material, 
and a fibrous material to form an inorganically filled rnoldable mixture in which the 
organic polymer binder is substantially solvated in the water; 

forming the inorganically filled rnoldable mixture into an inorganically filled sheet 
without significant dewatering of the inorganically filled mixture; 

evaporating a substantial portion of the water from the inorganically filled sheet in 
order to substantially dry the organic polymer binder in less than about 10 minutes after 
forming the sheet, thereby binding the aggregate material and fibrous material within the 
sheet, the sheet having a thickness in a range from about 0.01 mm to about 1 cm; and 
fashioning at least a portion of the inorganically filled sheet into a desired shape of 
the article of manufacture. 

2. A method for manufacturing an article as defined in claim 1, wherein the mixing step 
yields an inorganically filled rnoldable mixture in which the aggregate material has a 
concentration in a range from about 50% to about 95% by volume of total solids in the 
mixture . 

3. A method for manufacturing an article as defined in claim 1, wherein the mixing step 
yields an inorganically filled rnoldable mixture in which the aggregate material has a 
concentration in a range from about 60% to about 80% by volume of total solids in the 
mixture . 

4. A method for manufacturing an article as defined in claim 1, wherein the aggregate 
material comprises at least two different aggregate materials. 

5. A method for manufacturing an article as defined in claim 1, wherein the aggregate 
material comprises individual particles that are size optimized in order to achieve a 
desired particle packing density of the aggregate material. 

6. A method for manufacturing an article as defined in claim 5, wherein the particle 
packing density of the aggregate material is at least about 0.65. 

7. A method for manufacturing an article as defined in claim 5, wherein the particle 
packing density of the aggregate material is at least about 0.85. 

8. A method for manufacturing an article as defined in claim 1, wherein the aggregate 
material comprises a lightweight aggregate. 

9. A method for manufacturing an article as defined in claim 8, wherein the lightweight 
aggregate is selected from the group consisting of perlite, vermiculite, hollow glass 
spheres, porous ceramic spheres, lightweight expanded geologic materials, pumice, and 
mixtures thereof . 

10. A method for manufacturing an article as defined in claim 1, wherein the aggregate 
material is selected from the group consisting of clay, gypsum, calcium carbonate, mica, 
silica, alumina, sand, gravel, sandstone, limestone, and mixtures thereof. 

11. A method for manufacturing an article as defined in claim 1, wherein the aggregate 
material comprises an organic aggregate selected from the group consisting of seeds, 
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starches, gelatins, and agar-type materials. 

12. A met hod for manufacturing an article as defined in claim 1, wherein the aggregate 
material includes an inorganic gel. 

13 A method for manufacturing an article as defined in claim 12, wherein the inorganic 
gei is selected from the group consisting of silica gel, aluminum silicate gel, calcium 
silicate gel, and mixtures thereof. , 

14 A method for manufacturing an article as defined in claim 12, wherein the gel has a 
concentration within the sheet such that a desired amount of moisture is maintained 
within the inorganically filled matrix of the hardened inorganically filled sheet. 

15. A method for manufacturing an article as defined in claim 1, wherein the aggregate 
material comprises a polymerized silicate. 

16 A method for manufacturing an article as defined in claim 1, wherein the 
inorqanically filled matrix has a thickness less than about 3 mm 

17 A method for manufacturing an article as defined in claim 1, wherein the 
inorqanically filled matrix has a thickness less than about 1 mm . 

18 A method for manufacturing an article as defined in claim 1, wherein the mixing step 
yields an inorganically filled moldable mixture in which che organic polymer cinder and 
fibrous material have a combined concentration in a range from about 5s to about 60. by 
volume of total solids in the mixture. .„,_■■ 

19 A method for manufacturing an article as defined in claim 18, wherein the mixing step 
yields an inorganically filled moldable mixture in which the organic polymer binder and 
fibrous material have a combined concentration less than about 30% by volume of the total 
solids in the mixture. 

20 A method for manufacturing an article as defined in claim 1, wherein the mixing step 
yields an inorganically filled moldable mixture in which the water-dispersible organic 
polymer binder has a concentration in a range from about 1% to about 50% by volume of 
total solids in the mixture. . . 

21 A method for manufacturing an article as defined m claim 1, wherein the mixing step 
yields an inorganically filled moldable mixture in which the water-dispersible organic 
polymer binder in has a concentration a range from about 5% to about 20% by volume of 
total solids in the mixture. 

22 A method for manufacturing an article as defined in claim 1, wherein the 
water-dispersible organic polymer binder comprises a cellulose-based polymer. 
23. A method for manufacturing an article as defined in claim 22, wherein the 
cellulose-based polymer is selected from the group consisting of 

methylhydroxyethylcellulose, hydroxymethylethylcellulose , carboxymethylcellulose , 
methylcellulose, ethylcellulose , hydroxyethylcellulose , hydroxyethylpropylcellulose, and 
mixtures or derivatives thereof . 

24 A method for manufacturing an article as defined m claim 1, wherein the 
water-dispersible organic polymer binder comprises a starch-based polymer. 

25 A method for manufacturing an article as defined in claim 24, wherein the 
starch-based polymer is selected from the group consisting of amylopectm, amylose, 
seaqel, starch acetates, starch hydroxyethyl ethers, ionic searches, long-chain 
alkylstarches, dextrins, amine starches, phosphate starche s^ dialdehyae starches, and 
mixtures or derivatives thereof . 

26 A method for manufacturing an article as defined in claim 24, wherein the 
protein-based material is selected from the group consisting of prolamine, collagen, 
qelatin, glue, casein, and mixtures or derivatives thereof. 

27 A method for manufacturing an article as defined in claim 1, wherein the 
water-dispersible organic polymer binder comprises a protein-based material. 

28 A method for manufacturing an article as defined in claim 1, wherein the . 
water-dispersible organic polymer binder is selected from the group consisting of alginic 
acid, phycocolloids, agar, gum arable, guar gum, locust bean gum, gum karaya, gum 
tragacanth, and mixtures or derivatives thereof. 

29 A method for manufacturing an article as defined in claim 1, wherein the 
water-dispersible organic polymer binder comprises a synthetic organic polymer. 

30. A method for manufacturing an article as defined in claim 29, wherein the synthetic 
orqanic polymer is selected from the group consisting of polyvinyl pyrrolidone 
polyethylene glycol, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic acids, 
polyacrylic acid salts, polyvinylacrylic acids, polyvinylacryl ic acid salts 
polyacrylimides, polylactic acid, ethylene oxide polymers, synthetic clay, latex, and 
mixtures or derivatives thereof. c-uv.„,,o 

31. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
material has a concentration in a range from about 0.5% to about 50% by volume of total 
solids in the sheet. 

32. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
material has a concentration in a range from about 15% to about 3 0% by volume of total 
solids in the sheet. . 

33. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
material comprises organic fibers . 

34 A method for manufacturing an article as defined in c.'.aim 33, wherein the organic 
fibers are selected from the group consisting of hemp, cotton, bagasse, abaca, flax, 
southern pine, and southern hardwood fibers, and mixtures thereof. 

35. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
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(material comprises inorganic fibers . 

36. A method for manufacturing an article as defined in claim 35, wherein the inorganic 
fibers are selected from the group consisting of glass f ibers , silica fibers , ceramic 
fibers , carbon fibers , metal fibers , and mixtures thereof. 

37. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
material comprises a mixture of different fibers having varying strengths and 
flexibilities . 

38. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
material includes individual fibers having an aspect rati^ of at least about 10:1. 

39. A method for manufacturing an article as defined in ciaim 1, wherein the fibrous 
material includes individual fibers having an average aspect ratio of at least about 
100:1. 

40. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
material includes individual fibers having an average aspect ratio of at least about 
1000:1 . 

41. A method for manufacturing an article as defined in claim 1, wherein the 
inorganically filled matrix has a tensile strength in a range from about 0.05 MPa to 
about 6 0 MPa. 

42. A method for manufacturing an article as defined in claim 1, wherein the 
inorganically filled matrix has a tensile strength to bulk density ratio in a range from 
about 2 MPa-cm.sup.3 /g to about 200 MPa-cm.sup.3 /g . 

43. A method for manufacturing an article as defined in claim 1, wherein the 
inorganically filled matrix has a tensile strength to bulk density ratio in a range from 
about 3 MPa-cm.sup.3 /g to about 50 MPa-cm.sup.3 /g . 

44. A method for manufacturing an article as defined in claim 1, wherein the aggregate 
material includes a hydraulically settable material. 

45. A method for manufacturing an article as defined in claim 44, wherein the 
hydraulically settable material comprises a hydraulic cement. 

46. A method for manufacturing an article as defined in ciaim 45, wherein the hydraulic 
cement comprises portland grey cement . 

47. A method for manufacturing an article as defined in claim 45, wherein the hydraulic 
cement is selected from the group consisting of portland white cement, slag cement, 
calcium aluminate cement, silicate cement, phosphate cement, high-alumina cement, 
magnesium oxychloride cement, aggregates coated with microfine cement particles, MDF 
cement, DSP cement, Pyrament cement, Densit cement, and mixtures thereof. 

48. A method for manufacturing an article as defined in claim 44, wherein the 
hydraulically settable material comprises calcium sulfate hemihydrate or calcium oxide. 

49. A method for manufacturing an article as defined in claim 44, wherein the 
hydraulically settable material has a concentration within the inorganically filled 
matrix sufficient to import a degree of binding of the components in the inorganically 
filled matrix. 

50. A method for manufacturing an article as defined in claim 1, wherein the 
inorganically filled matrix has a maximum bulk density of about 2 g/cm . sup . 3 . 

51. A method for manufacturing an article as defined in claim 1, wherein the 
inorganically filled matrix has a bulk density in a range from about 0.4 g/cm. sup. 3 to 
about 1.5 g/cm. sup. 3. 

52. A method for manufacturing an article as defined in claim 1, wherein the 
inorganically filled sheet obtained in the sheet forming step can elongate up to about 
20% without completely fracturing. 

53. A method for manufacturing an article as defined in claim 1, wherein the 
substantially hardened sheet can elongate from about 0.5% to about 8% without completely 
fracturing . 

54. A method for manufacturing an article as defined in claim 1, wherein the water has a 
concentration in a range from about 5% to about 50% by volume of the inorganically filled 
mixture . 

55. A method for manufacturing an article as defined in claim 1, wherein the 
inorganically filled matrix includes finely dispersed air voids. 

56. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
material comprises individual fibers which have a substantially random orientation within 
the inorganically filled matrix. 

57. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
material comprises individual fibers which have a substantially unidirectional 
orientation within the inorganically filled matrix. 

58. A method for manufacturing an article as defined in claim 1, wherein the fibrous 
material comprises individual fibers which have a substantially bidirectional orientation 
within the inorganically filled matrix. 

59. A method for manufacturing an article as defined in claim 1, wherein the 
inorganically filled matrix has a surface and an interior and wherein the fibrous 
material comprises individual fibers which have a substantially higher level of 
directional orientation at or near the surface of the inorganically filled matrix 
compared to fibers within the interior of the matrix. 

60. A method for manufacturing an article as defined in claim 1, wherein the sheet 
forming step includes extruding the inorganically filled mixture between a pair of 
extruding rollers. 
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61. A method for manufacturing an article as defined in clc.im 1, wherein the sheet 
forming step includes extruding the inorganically filled mixture through a die to form 
the inorganically filled sheet. 

62. A method for manufacturing an article as defined in claim 61, wherein the sheet 
forming step includes passing the extruded sheet between a pair of rollers. 

63. A method for manufacturing an article as defined in claim 1, further including the 
step of compacting the sheet . 

64. A method for manufacturing an article as defined in claim 1, wherein the fashioning 
step includes fashioning at least a portion of the inorganically filled sheet into a 
container . 

65. A method for manufacturing ' an article as defined in claim 64, wherein the container 
comprises a food or beverage container. 

66. A method for manufacturing an article as defined in claim 1, wherein the sheet formed 
from the inorganically- filled mixture achieves form stability in a time period 
sufficiently short for the article of manufacture to be mass-producible. 

67. A method for manufacturing an article having an inorganically filled matrix as 
defined in claim 1, wherein the mixing step yields an inorganically filled moldable 
mixture in which the aggregate material has a concentration in a range from about 40% to 
about 98% by volume of total solids in the mixture. 

68. A method for manufacturing an article of manufacture, the method comprising the steps 
of: 

forming a substantially dried inorganically filled sheet without significant dewatering 
from an inorganically filled mixture including water, a wat er-dispersible organic polymer 
binder, an aggregate material, and a fih-rnun irmtrri ~rh" ifne organic polymer binder being 
substantially solvated in the water, the sheet being formed by passing the inorganically 
filled mixture between forming rollers to form a green sheet and then evaporating a 
substantial portion of the water from the green sheet in order to substantially dry the 
organic polymer binder in less than about 10 minutes after forming the green sheet, 
thereby forming the substantially dried inorganically filled sheet and binding the 
aggregate material and fibrous material in the sheet; and 

fashioning at least a portion of the substantially dried inorganically filled sheet into 
a desired shape of the article of manufacture. 

69. A method for manufacturing an article as defined in claim 63, further comprising the 
step of moistening the substantially dried inorganically filled sheet in order to 
increase its flexibility. 

70. A method for manufacturing an article as defined in claim 63, further comprising the 
step of laminating the inorganically filled sheet with another sheet. 

71. A method for manufacturing an article as defined in claim 70, wherein the other sheet 
comprises another inorganically filled sheet. 

72. A method for manufacturing an article as defined in claim 70, wherein the other sheet 
comprises a noninorganically filled sheet. 

73. A method for manufacturing an article as defined in claim 72, wherein the 
noninorganically filled sheet is selected from the group consisting of organic polymer 
sheets, metal foil sheets, fiber sheet, ceramic sheets, ionoiner sheets, elastomeric 
sheets, plastic sheets, cellophane sheets, nylon sheets, wax sheets, and metallized film 
sheets, and combinations of the foregoing, 

74. A method for manufacturing an article as defined in claim 63, further comprising the 
step of corrugating the inorganically filled sheet. 

75. A method for manufacturing an article as defined in claim 74, wherein the corrugated 
sheet is laminated with another sheet to form a corrugated laminate structure. 

76. A method for manufacturing an article as defined in claim 63, further comprising the 
step of creping the inorganically filled sheet. 

77. A method for manufacturing an article as defined in claim 63, further comprising the 
step of coating a surface of the inorganically filled sheet with a coat ing material. 

78. A method for manufacturing an article as defined in claim 77, wherein the coat ing 
material is selected from the group consisting of edible oils, melamine, polyvinyl 
chloride, polyvinyl alcohol, polyvinyl acetate, polyacryla te , 

hydroxypropylmethylcellulose , polyethylene glycol, acrylics, polyurethane , polylactic 
acid, starch , soy bean protein, polyethylene, synthetic polymers, waxes, elastomers, and 
mixtures or derivatives thereof . 

79. A method for manufacturing an article as defined in claim 77, wherein the coat ing 
material comprises a biodegradable material . 

80. A method for manufacturing an article as defined in claim 77, wherein the coating 
material is selected from the group consisting of sodium silicate, calcium carbonate, 
aluminum oxide, silicon oxide, clay, kaolin, and ceramic. 

81. A method for manufacturing an article as defined in claim 77, wherein the coat ing 
renders the article more resistant to water penetration. 

82. A method for manufacturing an article as defined in claim 77, wherein the coating 
renders the article more resistant to penetration of grease or oils. 

83. A method for manufacturing an article as defined in claim 77, wherein the coating 
material renders the article more liquid- tight . 

84. A method for manufacturing an article as defined in claim 77, wherein the coating 
material renders the article more pressure- tight . 

85. A method for manufacturing an article as defined in claim 77, wherein the coat ing 
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•material renders the inorganically filled matrix more flexible. 

86. A method for manufacturing an article as defined in claim 68, further comprising the 
step of applying an indicia to the inorganically filled sheen. 

87. A method for manufacturing an article as defined in claim 68, further comprising the 
step of scoring the inorganically filled sheet. 

88. A method for manufacturing an article as defined in claim 68, further comprising the 
step of score cutting the inorganically filled sheet. 

89. A method for manufacturing an article as defined in claim 63, further comprising the 
step of perforating the inorganically filled sheet. 

90. A method for manufacturing an article as defined in claim 63, further comprising the 
step of cutting a continuous inorganically filled sheer, into individual sheets. 

91. A method for manufacturing an article as defined in claim 63, further comprising the 
step of slotting the inorganically filled sheet to aid in forming flaps of a container. 

92. A method for manufacturing an article as defined in claim 68, wherein the 
inorganically filled sheet is transparent. 

93. A method for manufacturing an article as defined in claim 68, wherein the 
inorganically filled sheet is translucent. 

94. A method for manufacturing an article as defined in claim 68, wherein the fashioning 
step comprises the step of cutting a portion of the inorganically filled sheet into the 
desired shape of the article. 

95. A _ method for manufacturing an article as defined in claim 63, wherein the fashioning 
step includes seaming a portion of the inorganically filled sheet. 

96. A method for manufacturing an article as defined in claim 68, wherein the fashioning 
step comprises folding a portion of the sheet into the desired shape of the article. 

97. A method for manufacturing an article as defined in claim 96, wherein folding 
involves mechanical interlocking devices. 

98. A method for manufacturing an article as defined in claim 96, wherein the article is 
selected from the group consisting of cartons, boxes, corrupted boxes, sandwich 
containers, hinged clam-shell containers, dry cereal boxes, milk cartons, fruit juice 
containers, carriers for beverage containers, ice cream cartons, pleated cups, cone cups, 
french-fry scoops, fast-food carryout boxes, wraparound casing, open ended bags, and 
envelopes. 

99. A method for manufacturing an article as defined in claim 68, wherein the fashioning 
step comprises the steps of : 

cutting a portion of the inorganically filled sheet into a sidewall blank having two 
straight ends ; 

convoluting the sidewall blank by overlapping the two straight ends of the sidewall blank 
to form a sidewall of a cup; 

cutting a portion of the inorganically filled sheet into a bottom portion blank; 
configuring the bottom portion blank into a bottom portion of a cup; and 
assembling the convoluted sidewall and bottom portion together in order to form a 
two-piece cup. 

100. A method for manufacturing an article as defined in claim 99, further comprising the 
step of seaming together the convoluted sidewall and bottom portion. 

101. A method for manufacturing an article as defined in claim 99, further comprising the 
step of seaming the two straight ends of the convoluted sidewall together. 

102. A method for manufacturing an article as defined in claim 99, further comprising the 
step of modifying the opening of the cup to form a lip. 

103. A method for manufacturing an article as defined in claim 68, wherein the fashioning 
step comprises convoluting a portion of the sheet into the desired shape of the article 
of manufacture. 

104. A method for manufacturing an article as defined in claim 103, wherein the article 
is selected from the group consisting of a can, a frozen juice concentrate container, a 
potato chip container, an ice cream container, a salt container, a detergent container, a 
motor oil container, a tube, a cone cup, and a mailing tube. 

105. A method for manufacturing an article as defined in claim 104, further including the 
step of attaching closure means for engaging an open end of the article. 

106 . A method for manufacturing an article as defined in claim 103, further comprising 
the step of winding continuous fibers around the article. 

107. A method for manufacturing an article as defined in claim 68, wherein the fashioning 
step comprises spiral winding at least a portion of the sheet into the desired shape of 
the article. 

108. A method for manufacturing an article as defined in claim 107, wherein the article 
is selected from the group consisting of a cup, a can, a frozen juice concentrate 
container, a potato chip container, an ice cream container, a salt container, a detergent 
container, a motor oil container, and a mailing tube. 

109. A method for manufacturing an article as defined in claim 103, further including the 
step of attaching closure means for engaging an open end of the article. 

110. A method for manufacturing an article as defined in claim 107, further comprising 
the step of winding continuous fibers around the article. 

111. A method for manufacturing an article as defined in claim 68, wherein the fashioning 
step comprises pressing a portion of the sheet into the desired shape of the article. 

112. A method for manufacturing an article as defined in claim 111, wherein the 
fashioning step yields an article selected from the group consisting of a plate, a 
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vending plate, a pie plate, a tray, a baking tray, a bowl, a 
microwave able dinner tray, a TV dinner tray, an egg carton, 
dish, and a lid. 

113. A method for manufacturing an article as defined in cla 
step comprises assembling a blank cut from the inorganically 
one other blank. 

114. A method for manufacturing an article as defined in cla 
step comprises the steps of: 

cutting the inorganically filled sheet into a box body blank 
scoring the box body blank and the lid blank to enable foldi 
a box body and the lid blank into a lid; 
folding the box body blank into a box body having corners an 
having corners; and 
staying the corners of the box body and the lid to form a ri 

115. A method for manufacturing an article as defined in cla 
the step of wrapping the rigid setup box with a cover sheet . 

116. A method for manufacturing an article as defined in cla 
step comprises the steps of: 

cutting a portion of the inorganically filled sheet into a s 
providing a cover; and 

assembling the support card and the cover to form a carded p 

117. A method for manufacturing an article as defined in cla 
portion of the cover is formed from a translucent inorganica 

118. A method for manufacturing an article as defined in cla 
comprises a plastic material. 

119. A method for manufacturing an article as defined in cla 
a rigid blister. 

120. A method for manufacturing an article as defined in cla 
step comprises forming a pouch from at least a portion of th 



breakfast platter, a 
a meat packaging platter, a 

im 68, wherein the fashioning 
filled sheet with at least 

im 68, wherein the fashioning 

and a lid blank; 
ng of the box body blank into 

d the lid blank into a lid 

gid setup box. 
im 114, further comprising 

im 68, wherein the fashioning 

upport card; 

ackaging container, 
im 116, wherein at least a 
lly filled sheet, 
im 116, wherein the cover 

im 118, wherein the cover is 

im 68, wherein the fashioning 
e inorganically filled sheet. 



121. A method for manufacturing an article as defined in claim 120, further comprising 
the step of seaming a portion of the pouch. 

122. A method for manufacturing an article as defined in claim 63, wherein the fashioning 
step comprises the steps of: 

advancing the inorganically filled sheet horizontally along a length of the sheet; 
folding the inorganically filled sheet in half along the length of the inorganically 
filled sheet; 

seaming the inorganically filled sheet at intervals to form a series of pouches; and 
closing the pouches by seaming after each pouch has been filled with a product. 

123. A method for manufacturing an article as defined in claim 68, wherein the fashioning 
step comprises the steps of: 

advancing the inorganically filled sheet vertically along a length of the sheet; 

folding the inorganically filled sheet into a tube along the length of the inorganically 

filled sheet; 

seaming the inorganically filled sheet at intervals to form a series of pouches; and 
closing the pouches by seaming after each pouch has been filled with a product. 

124. A method for manufacturing an article as defined in claim 68, wherein the fashioning 
step comprises the steps of: 

placing a product on the inorganically filled sheet at intervals; 

draping a second sheet over the product and the inorganically filled sheet in a manner 
that provides contact between the inorganically filled sheet and the second sheet; and 
seaming the inorganically filled sheet and the second sheet together at intervals to form 
a series of pouches. 

125. A method for manufacturing an article as defined in claim 124, wherein the second 
sheet is an inorganically filled sheet. 

126. A method for manufacturing an article as defined in claim 68 
step yields an article of manufacture comprising a container with 

127. A method for manufacturing an article as defined in claim 68 
step yields an article of manufacture comprising a magazine. 

128. A method for manufacturing an article as defined in claim 68 
step yields an article of manufacture comprising a book cover. 

129. A method for manufacturing an article as defined in claim 68 
step yields an article of manufacture comprising a notebook. 

130. A method for manufacturing an article as defined in claim 68 
step yields an article of manufacture comprising a more rigid sheet having a thickness up 
to about 3 cm . 

131. A method for manufacturing an article as defined in claim 68, 
step yields and article of manufacture that is substantially flat. 

132. A method for manufacturing an article as defined in claim 68, 
step yields an article of manufacture that is substantially curved 

133. A method for manufacturing an article as defined in claim 68, 
step yields an article of manufacture having a substantially curved cross- sect ion . 

134. A method for manufacturing an article as defined in claim 68, wherein the fashioning 
step yields an article of manufacture having a substantially oval cross- sect ion . 
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135. A method for manufacturing an article as defined in claim 63, wherein the fashioning 
step yields an article of manufacture having a substantially rectangular cross- sect ion . 

136. A method for manufacturing an article as defined in claim 63, wherein the fashioning 
step yields an article of manufacture having a substantially triangular cross- sect ion . 

137. A method for manufacturing an article of manufacture, the method comprising the 
steps of : 

(a) mixing together water, a water-dispersible organic polymer binder, an aggregate 
material, and a fibrous material to form an inorganically filled moldable mixture in 
which the organic polymer binder is substantially solvated in the water; 

(b) forming the inorganically filled moldable mixture into an inorganically filled sheet 
without significant dewatering by passing the mixture between forming rollers; 

(c) evaporating a substantial portion of the water from the inorganically filled sheet in 
order to substantially dry the organic polymer binder in less than about 10 minutes after 
forming the sheet and thereby bind the aggregate material and fibrous material within the 
sheet, the inorganically filled sheet having a thickness in a range from about 0.01 mm to 
about 1 cm; 

(d) rolling the inorganically filled sheet obtained in step (c) onto a spool; and 

(e) removing a portion of the inorganically filled sheet from the spool and fashioning it 
into a desired shape of the article of manufacture. 

138. A method for manufacturing an article as defined in claim 137, wherein the mixing 
step yields an inorganically filled moldable mixture in which the aggregate material has 
a concentration in a range from about 40% to about 98% by volume of total solids in the 
mixture . 

139. A method for manufacturing an article as defined in claim 137, wherein the mixing 
step yields an inorganically filled moldable mixture in which the aggregate material has 
a concentration in a range from about 50% to about 95% by volume of total solids in the 
mixture . 

140. A method for manufacturing an article as defined in claim 137, wherein the mixing 
step yields an inorganically filled moldable mixture in which the aggregate material has 
a concentration in a range from about 6 0% to about 8 0% by volume of total solids in the 
mixture . 

141. A method for manufacturing an article as defined in claim 137, wherein the aggregate 
material comprises a lightweight aggregate. 

142. A method for manufacturing an article as defined in claim 141, wherein the 
lightweight aggregate is selected from the group consisting of perlite, vermiculite, 
hollow glass spheres, porous ceramic spheres, lightweight expanded geologic materials, 
pumice, and mixtures thereof. 

143. A method for manufacturing an article as defined in claim 137, wherein the aggregate 
material is selected from the group consisting of clay, gypsum, calcium carbonate, mica, 
silica, alumina, sand, gravel, sandstone, limestone, and mixtures thereof. 

144. A method for manufacturing an article as defined in claim 137, wherein the aggregate 
material comprises an organic aggregate selected from the group consisting of seeds, 
starches , gelatins, and agar- type materials. 

145. A method for manufacturing an article as defined in claim 137, wherein the aggregate 
material includes an inorganic gel . 

146. A method for manufacturing an article as defined in claim 145, wherein the inorganic 
gel is selected from the group consisting of silica gel, aluminum silicate gel, calcium 
silicate gel, and mixtures thereof. 

147. A method for manufacturing an article as defined in claim 137, wherein the 
inorganically filled matrix has a thickness less than about 3 mm. 

148. A method for manufacturing an article as defined in claim 137, wherein the 
inorganically filled matrix has a thickness less than about 1 mm. 

149. A method for manufacturing an article as defined in claim 137, wherein the mixing 
step yields an inorganically filled moldable mixture in which the water-dispersible 
organic polymer binder has a concentration in a range from about 1% to about 5 0% by 
volume of total solids in the mixture. 

150. A method for manufacturing an article as defined in claim 137, wherein the mixing 
step yields an inorganically filled moldable mixture in which the water-dispersible 
organic polymer binder in has a concentration a range from about 5% to about 20% by 
volume of total solids in the mixture. 

151. A method for manufacturing an article as defined in claim 137, wherein the 
water-dispersible organic polymer binder comprises a cellulose-based polymer. 

152. A method for manufacturing an article as defined in cluim 151, wherein the 
cellulose-based polvtVK-r is selected from the group consisting of 

methyl hydroxye thy lcel " uiose , hydroxymethylethylcellulose , crboxymethylcellulose , 
methylcellulose , er.hy. '^llulose, hydroxyethylcellulose , hydroxye thylpropylcellulose , and 
mixtures or derivative.: thereof. 

153. A method for manufacturing an article as defined in claim 137, wherein the 
water-dispersible orqanic polymer binder comprises a s t arch - based polymer, 

154. A method for manufacturing an article as defined in claim 153, wherein the 
starch-based polymer selected from the group consisting of amylopectin, amylose, 
seagel, starch acetate starch hydroxyethyl ethers, ionic starches , long-chain 
alkyl starches , dextrin.;, amine starches , phosphate starches , di aldehyde starches , and 
mixtures or derivative.; thereof. 
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155. A method for nu,:/;: acturing an article as defined in claim 137, wherein the 



water-dispersible oru cl , 

156. A method for mam. : 
protein-based material 
gelatin, glue, casein, 

157. A method for manu; 



tic polymer binder comprises a protein-based material, 
acturing an article as defined in claim 155, wherein the 
is selected from the group consisting of prolamine, collagen, 
and mixtures or derivatives thereof. 

-.acturing an article as defined in claim 137, wherein the 
water-dispersible organic polymer binder is selected from the group consisting of alginic 
acid, phycocolloids , agar, gum arabic, guar gum, locust bean gum, gum karaya, gum 
tragacanth, and mixtures or derivatives thereof. 

158. A method for man" ,: acturing an article as defined in claim 137, wherein the 
water-dispersible or-j; :ic polymer binder comprises a synthetic organic polymer selected 
from the group conj;:.jr ng of polyvinyl pyrrol i done, polyethylene glycol, polyvinyl 
alcohol, polyvinylmethyl ether, polyacrylic acids, polyacrylic acid salts, 
polyvinylacrylic acid.;, polyvinylacrylic acid salts, polyacryl irnides , polylactic acid 
ethyl ene oxide polym»'un, synthetic clay, latex, and mixtures or derivatives thereof. 

159. A method for manufacturing an article as defined in claim 137, wherein the mixing 
step yields an inorganically filled moldable mixture in which the fibrous material has a 
concentration in a rar/je from about 0.5% to about 50% by volume of total solids in the 
mixture . 

•acturing an article as defined in claim 137, wherein the mixing 
i.cally filled moldable mixture in which the fibrous material has a 
:e from about 15% to about 30% by volume of total solids in the 



160. A method for nunu: 
step yields an inorcj.i:; 
concentration in a ran 
mixture . 

161. A method for ma:n; 
material comprises ov; 

162. A method for manu 
fibers are selected fr 
southern pine, and sou 

163. A method for m-,::* 
material comprises :nc 

164. A method for mam: 
fibers are selected fr 



'acturing an article as defined in claim 137, wherein the fibrous 
iiiic fibers . 

acturing an article as defined in claim 161, wherein the organic 
m the group consisting of hemp, cotton, bagasse, abaca, flax, 
.hern hardwood fibers, and mixtures thereof. 

the fibrous 



acturing an article as defined in claim U7, wherein 
■ganic fibers . 

: acturing an article as defined in claim 1G3, wherein the inorganic 

via the group consisting of glass fibe rs, silica fibers, ceramic 

fibers , carbon fib ers , metal fibers , and mixtures thereof . 

165. A method for manufacturing an article as defined in claim 137, wherein the sheet 
forming step further includes extruding the inorganically filled mixture through a die to 
form a sheet that is subsequently passed between the forming rollers. 

166. A method for mam; :. acturing an article as defined in claim 137, further including the 
step of compacting 'u- sheet. 

167. A method for m. ,uu ■ acturing an article as defined in claim 137, wherein the 
fashioning step incjuc-s fashioning at least a portion of the inorganically filled sheet 



into a container. 

168. A method for ma 
the step of remoistt- 
increase its flexibi 

169. A method for ma 
the step of laminat 1 

170 . A method for m.. 
sheet comprises air/ 

171 . A method for nu 
sheet comprises a si: 
metal foil sheets, f 
plastic sheets, eel- 
and combinations of 

172 . A method for ma 
the step of corruga r . 

173. A method for itk. 
the step of coatin g 
174 . A method for m 
material is select-:*-; 
chloride, polyvinyl 
hydroxypropy 1 me t h y 1 u • 1 
acid, starch, soy be m 
mixtures or derivat : - ■ ■ 

175. A method for mam 
material comprises a 

176. A method for m . 
material is select • 
aluminum oxide, si' .;c 

177. A method for ;,.a:ui 
renders the artic] j uo 



-icturing an article as defined in claim 137, further comprising 
T the substantially dried inorganically filled sheet in order to 



a; acturing an article as defined in claim 137, further comprising 
u: the inorganically filled sheet with another sheet, 
u.: acturing an article as defined in claim 169, wherein the other 

inorganically filled sheet, 
au securing an article as defined, in claim 169, wherein the other 
ie: selected from the group consisting cE organic polymer sheets, 
ijO"r sheet, ceramic sheets, ionomer sheets, elastomeric sheets, 
'pi- me sheets, nylon sheets, wax sheets, and metallized film sheets, 
foregoing. 

. * icturing an article as defined in claim 137, further comprising 

the inorganically filled sheet, 
ii acturing an article as defined in claim 137, further comprising 
. urface of the inorganically filled sheet with a coating material. 

icturing an article as defined in claim 173, wherein the coating 
1 otn the group consisting of edible oils, melamine, polyvinyl 
ilrohol, polyvinyl acetate, polyacrylat e , 

•1'ulose, polyethylene glycol, acrylics, polyure thane , polylactic 
orotein, polyethylene, synthetic polymers, waxes, elastomers, and 
thereof . 

acturing an article as defined in claim 173, 
^degradable material . 

acturing an article as defined in claim 173, 
~>\(\ the group consisting of sodium silicate, 
oxide, clay, kaolin, and ceramic, 
■icturing an article as defined in claim 173, 
resistant to water penetration. 



, wherein the coating 

, wherein the coating 
calcium carbonate, 



178. A method for u. .:. icturing an article as defined in claim 173, 
renders the artici : o resistant to penetration of grease or oils 

179. A method for .icturing an article as defined in claim 173, 
material renders m- a -icle more liquid- tight . 



wherein the coating 
wherein the coating 
wherein the coating 



8 of 12 



180. A method for m. .-. 
material renders th- 1 

181. A method for nv :.u 
the step of scoring * h 

182. A method for m. ■ . i 
the step of perfor; tin 

183 . A method for :..a:iu 
fashioning step comp -i; 
article . 

184 . A method for ma a 
is selected from t: > 
containers, hinged - a: 
containers, carrier, f 
french-fry scoops, • if 
envelopes . 

185. A method for ini: 
fashioning step co; *i. 
cutting a portion o: : tl 
straight ends; 
convoluting the si ■ : . 
to form a sidewall .*: 
cutting a portion c t 
configuring the bo:; - on; 
assembling the convulu 1 
two-piece cup. 

186. A method for arm; 
fashioning step coapvi; 
the article of manu:,.ct 

187. A method for - 
the step of windin • \, 
188 . A method for aanu 
fashioning step co: : ri. 
shape of the artic ■ ■ 

189. A method for aanu 
fashioning step coi ay- : 
article . 

190. A method for t.a.u 
fashioning step cc • 
filled sheet. 

191 . A method for ..jv. 
the step of seamin a 

192 . A method for nu . 
fashioning step yi 
193 . A method for 
steps of : 

(a) forming a subs i, - 
dewatering from an * ■> 
organic polymer bi; 
polymer binder bei* 
passing the inorga 
and then evaporati ■ a : 
substantially dry * 
the green sheet, t e ■ 
binding the aggreg ' : , 

(b) winding the su * ■ 
a spool; and 

(c) removing a por* 
spool and fashioni 

194 . A method for 
step yields an inc an 
a concentration in , r • 
mixture . 

195. A method for :.u 
step yields an inc ; a: 
a concentration in . a. 
mixture . 

196 . A method for : .. 
step yields an ino 
a concentration in 
mixture . 

197. A method for anu 
material comprises a 1 
198 . A method for 
lightweight aggreg ^ 



securing an article as defined in claim 173, wherein the coatinq 

organically filled matrix more flexible. 

securing an article as defined in claim 137, further comprisinq 
inorganically filled sheet. 3 

■maturing an article as defined in claim 127, further comprisinq 

che inorganically filled sheet. 

1 securing an article as defined in claim 137, wherein the 
. ts folding a portion of the sheet inco the desired shape of the 

' icturing_an article as defined in claim 1S3, wherein the article 
mp consisting of cartons, boxes, corrugated boxes, sandwich 
shell containers, dry cereal boxes, milk cartons, fruit juice 
r beverage containers, ice cream cartons, pleated cups, cone cups, 
-food carryout boxes, wraparound casing, open ended bags, and 

icturing an article as defined in claim 137, wherein the 
■;s the steps of : 

■= inorganically filled sheet into a sidewall blank having two 
. blank by overlapping the two straight ends of the sidewall blank 

CUp ; 

inorganically filled sheet into a bottom portion blank; 
portion blank into a bottom portion of a cup; and 
ed sidewall and bottom portion together in order to form a 

icturing an article as defined in claim 137, wherein the 
as convoluting a portion of the sheet into the desired shape of 
ire . 

icturing an article as defined in claim 137, further comprisinq 
tinuous fibers around the article. 

icturing an article as defined in claim 137, wherein the 

■es spiral winding at least a portion of the sheet into the desired 

securing an article as defined in claim 137, wherein the 
•s pressing a portion of the sheet into the desired shape of the 

icturing an article as defined in claim 127, wherein the 
-•s forming a pouch from at least a portion of the inorganically 

\cturing an article as defined in claim 190, further comprisinq 
jrtion of the pouch. 

■icturing an article as defined in claim 137, wherein the 
an article of manufacture comprising a container with a liner, 
■cturing an article of manufacture, the method comprising the' 

illy dried inorganically filled sheet without significant 
janically filled mixture including water, a water-dispersible 
an aggregate material, and a fibrous material, the organic 
^stantially solvated in the water, the sheet being formed by 

filled mixture between forming rollers to form a green sheet 
substantial portion of the water from the green sheet in order to 
rganic polymer binder in less than about 10 minutes after forming 

tormmg the substantially dried inorganically filled sheet and 
nterial and fibrous material in the sheet; 

tially dried inorganically filled sheet obtained in step (a) onto 

jf the substantially dried inorganically filled sheet from the 
into a desired shape of the article of manufacture, 
icturing an article as defined in claim 193, wherein the mixing 
:ally filled moldable mixture in which the aggrecate material has 
age from about 40% to about 9S% by volume of total solids in the 

•.ccuring an article as defined in claim 193, wherein the mixing 
;ally filled moldable mixture in which the aggregate material has 
.ige from about 50% to about 95% by volume of total solids in the 

icturing an article as defined in claims 193, wherein the mixing 
•ally filled moldable mixture in which the aggregate material has 
ige from about 60% to about 80% by volume of total solids in the 

*cturing an article as defined in claim 193, wherein the aggregate 
ihtweight aggregate. 

icturing an article as defined in claim 197, wherein the 
i selected from the group consisting of perlite, vermiculite, 

9ofl2 



hollow glass spher- 
pumice, and mixtur 

199 . A method for 
material is select 
silica, alumina, s 

200 . A method for 
material comprises 
starches , gelatins, 

201. A method for m 
material includes 

202. A method for 
gel is selected fr 
silicate gel, and 

203 . A method for 
inorganically fill 

204 . A method for 
inorganically fill 

205 . A method for n 
step yields an inor 
organic polymer hi- 
volume of total sc 

206 . A method for 
step yields an inc 
organic polymer bi 
volume of total sc 

207 . A method for 
water-dispersible i . 

208 . A method for v 
cellulose-based po" - 
methylhydroxyethyl 
methylcellulose , e 
mixtures or deriva 

209 . A method for 
water-dispersible 

210 . A method for 
starch-based poly it. . 
seagel, starch ace* 
alkylstarches, dex- 
mixtures or deriva 

211 . A method for 
water-dispersible 

212 . A method for 
protein-based mate 
gelatin, glue, cae 

213 . A method for 
water-dispersible 
acid, phycocolloid 
tragacanth, and nu 

214 . A method for 
water-dispersible 
from the group con 
alcohol, polyvinyl 
polyvinylacrylic a 
ethylene oxide pol^ 

215 . A method for 
step yields an inc 
concentration in a 
mixture . 

216 . A method for 
step yields an inc 
concentration in a 
mixture . 

217 . A method for 
material comprises 

218 . A method for 
fibers are selecte 
southern pine, and 

219 . A method for 
material comprises 

220 . A method for 
fibers are selecte 
fibers, carbon f ib 

221 . A method for 
forming step furth 



t t 



rous ceramic spheres, lightweight expanded geologic materials, 
-reof . 

.ccuring an article as defined in claim 193, wherein the aggregate 
3in the group consisting of clay, gypsjm, calcium carbonate, mica, 
travel, sandstone, limestone, and mix:ure.o thereof. 

enuring an article as defined in claim 193, wherein the aggregate 
yanic aggregate selected from the group consisting of seeds, 
agar-type materials. 

*cturing an article as defined in claim 193, wherein the aggregate 
rganic gel . 

.cturing an article as defined in claim 201, wherein the inorganic 
j group consisting of silica gel, aluminum silicate gel, calcium 
■es thereof . 

iccuring an article as defined in claim 193, wherein the 
rix has a thickness less than about 3 mm. 
cturing an article as defined in claim 193, wherein the 
.rix has a thickness less than about 1 mm. 

.cturing an article as defined in claim 193, wherein the mixing 
•ally filled moldable mixture in which the water-dispersible 
:as a concentration in a range from about 1% to about 50% by 
n the mixture. 

.cturing an article as defined in claim 193, wherein the mixing 
■-illy filled moldable mixture in which the water-dispersible 
n has a concentration a range from about. 5% to about 20% by 
n the mixture. 

.muring an article as defined in claim 193, wherein the 
c polymer binder comprises a cellulcse-based polymer, 
cturing an article as defined in claim 207, wherein the 
is selected from the group consisting of 

ose, hydroxymethylethylcellulose, carboxymethylcellulose, 
•llulose, hydroxyethylcellulose, hydroxyethylpropylcellulose , and 
thereof . 

.:-turing an article as defined in claim 193, wherein the 
c polymer binder comprises a starch-based polymer. 

■ r-turing an article as defined in claim 209, wherein the 
selected from the group consisting of amylopectin, amylose, 

starch hydroxyethyl ethers, ionic starches , long-chain 
amine starches , phosphate starches, dialdehyde starches, and 
thereof . 

tcturing an article as defined in claim 193, wherein the 
c polymer binder comprises a protein-based material, 
tcturing an article as defined in claim 211, wherein the 

selected from the group consisting of prolamine, collagen, 
i:id mixtures or derivatives thereof. 

r. "curing an article as defined in claim 193, wherein the 
*:• polymer binder is selected from th^ group consisting of alginic 
»r, gum arabic, guar gum, locust bean gum, gum karaya, gum 
: or derivatives thereof. 

■cturing an article as defined in claim 193, wherein the 
: t* polymer binder comprises a synthetic organic polymer selected 
:g of polyvinyl pyrrol idone, polyethylene glycol, polyvinyl 
- hy . ether, polyacrylic acids, polyacrylic acid salts, 

polyvinylacrylic acid salts, polyacryl imides , polylactic acid, 
rs synthetic clay, latex, and mixtures or derivatives thereof. 
• if ..turing an article as defined in claim 193, wherein the mixing 
(.: -ally filled mixture in which the fibrous material has a 

■ from about 0.5% to about 50% by volume of total solids in the 

lut icturing an article as defined in claim 193, wherein the mixing 

r.ni -ally filled mixture in which the fibrous material has a 

.ng * from about 15% to about 30% by volume of total solids in the 



ylc 

ves 

: uf 



gan 

::uf 



.. if 

■i 



yan 

r.ti 



ior 

mf: 



.cturing an article as defined in claim 193, 
1 L c fibers . 

-cturing an article as defined in claim 217, 

; the group consisting of hemp, cotton, bagas 
tern hardwood fibers , and mixtures thereof . 

.'."curing an article as defined in claim 193 
i mic f ibers . 

article as defined in claim 219 



securing an 
l the group consisting of glass fibers , 

■'■ a ~L f ibers , and mixtures thereof, 
i --Luring an article as defined in claim 



Tilic 



193, 



wherein the fibrous 

wherein the organic 
se, abaca, flax, 

wherein the fibrous 

wherein the inorganic 
a fibers, ceramic 



wherein the sheet 
aides extruding the inorganically filled mixture through a die to 
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form a sheet that 

222 . A method for t 
step of compacting 

223 . A method for 
fashioning step in 
into a container. 

224 . A method for ' 
the step of remoir 
increase its flexi 

225 . A method for 
the step of lamina 

226 . A method for • 
sheet comprises an 

227 . A method for ■ 
sheet comprises a 
metal foil sheets, 
plastic sheets, ce 
and combinations c 

228 . A method for . 
the step of corruc 

229. A method for 
the step of coatii . 

230. A method for 
material is select 
chloride, polyviny 
hydroxyp ropy 1 me t h y 
acid, starch, soy 
mixtures or derive 

231. A method for ■ 
material comprises 

232 . A method for 
material is select 
aluminum oxide, si 

233 . A method for 
renders the articl 

234 . A method for 
renders the artic] 

235 . A method for 
material renders r 

236 . A method for 
material renders ■ 

237 . A method for 
the step of scorin 

238 . A method for 
the step of perfoi 

239 . A method for 
fashioning step cc 
article . 

240 . A method for 
is selected from t 
containers, hinged 
containers, carriu 
french-fry scoops, 
envelopes . 

241 . A method for 
fashioning step cc 
cutting a portion 
straight ends; 
convoluting the s: 
to form a sidewall 
cutting a portion 
configuring the be 
assembling the co;. 
two-piece cup. 

242 . A method for 
fashioning step cc 
the article of mar. 

243 . A method for 
the step of windii 

244 . A method for 
fashioning step cc 
shape of the artic 

245 . A method for 
fashioning step cc 



Ls subsequently passed between the forming rollers. 

. anuf iCturing an article as defined in claim 193, further including the 
■-L- iheet . 

securing an article as defined in claim 193, wherein the 
. • fashioning at least a portion of the inorganically filled sheet 

iCturing an article as defined in claim 193, further comprising 
■-ir. j the substantially dried inorganically filled sheet in order to 

lanu: tcturing an article as defined in claim 193, further comprising 
ing he inorganically filled sheet with another sheet. 
. \r tcturing an article as defined in claim 225, wherein the other 
-I.--, inorganically filled sheet. 

■cturing an article as defined in claim 225, wherein the other 
. * selected from the group consisting o: organic polymer sheets, 
■ >* - sheet, ceramic sheets, ionomer sheets, elastomeric sheets, 

-:>} «ne sheets, nylon sheets, wax sheets, and metallized film sheets, 
:i- foregoing. 

an": securing an article as defined in claim 193, further comprising 
tine: the inorganically filled sheet. 

-u: .: icturing an article as defined in claim 193, further comprising 
,-. ; irface of the inorganically filled sheet with a coat ing material. 
* .cturing an article as defined in claim 229, wherein the coating 
i Mn the group consisting of edible oils, melamine, polyvinyl 
^hol, polyvinyl acetate, polyacrylate , 
. ilose, polyethylene glycol, acrylics, pol yure t hane , polylactic 
\ protein, polyethylene, synthetic polymers, waxes, elastomers, and 
_v ■> thereof . 

anu: securing an article as defined in claim 229, 
a ; -' idegradable material. 

u i cturing an article as defined in claim 229, 
: -"- >;n the group consisting of sodium silicate, 
c oxide, clay, kaolin, and ceramic. 



resistant to water penetration. 
:uring an article as defined in cla i 



wherein the coating 

wherein the coating 
calcium carbonate, 



229, 


wherein 


the coating 


2 2 9, 


wherein 


the coating 


oils 






2 2 9, 


wherein 


the coating 


22 9, 


wherein 


the coating 


193, 


further 


comprising 


193, 


f urt her 


comprising 


193 , 


wherein 


the 



c 



--.icle more liquid- tight . 

.cturing an article as defined in clair 
i organically filled sheet more flexible 

*cturing an article as defined in clair 
inorganically filled sheet . 

tcturing an article as defined in clair 
the inorganically filled sheet, 

tcturing an article as defined in clair 

■s folding a portion of the sheet into the desired shape of the 

.cturing an article as defined in claim 23 9, wherein the article 
3up consisting of cartons, boxes, corrugated boxes, sandwich 
shell containers, dry cereal boxes, milk cartons, fruit juice 
: beverage containers, ice cream cartons, pleated cups, cone cups, 
-food carryout boxes, wraparound casing, open ended bags, and 

■cturing an article as defined in claim 193, wherein the 
the steps of : 

- inorganically filled sheet into a sidewall blank having two 

blank by overlapping the two straight ends of the sidewall blank 
cup; 

. inorganically filled sheet into a bottom portion blank; 

jortion blank into a bottom portion of a cup; and 

.-d sidewall and bottom portion together in order ~o form a 

.cturing an article as defined in claim 193, wherein the 

^s convoluting a portion of the sheet into tho desired shape of 

.re . 

icturing an article as defined in claim 193, further comprising 
. inuous fibers around the article. 

icturing an article as defined in claim 193, wherein the 

•s spiral winding at least a portion of the sheet into the desired 

.cturing an article as defined in claim 193, wherein the 

■:j pressing a portion of the sheet into the desired shape of the 
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article . 

246 . A method for 
fashioning step cc 
filled sheet. 

247 . A method for 
the step of seamir 

248 . A method for 
fashioning step yi 

249 . A method for 
mixing together ws 
selected from the 
protein-based bine 
step yielding an i 
substantially solv 
forming the inorga 
without significar 
evaporating a subr 
order to substanti 
the sheet, thereby 
inorganically fill 
fashioning at leas 
the article of mai 



.--•curing an article as defined in claim 193, v.herein the 

:3 forming a pouch from at least a portion of the inorganically 

. .ccuring an article as defined in claim 24 6, f urn. her comprising 
re ion of the pouch. 
m. securing an article as defined in claim 193, wherein the 
1c . in article of manufacture comprising a container with a liner, 
tcuuring an article of manufacture comprising the steps of: 
<n aggregate material, a fibrous material, and an organic binder 
consisting of eel lulose- based binders, starch-based binders, 
; olysaccharide gums, and mixtures of the foregoing, the mixing 
r nically filled moldable mixture in which the organic binder is 
>r gelled in the water; 

. y filled moldable mixture into an inorganically filled sheet 
< itering of the mixture; 

ii <l portion of the water from the inorganically filled sheet in 

' ;ry the organic binder in less than about 10 minutes after forming 

ng the aggregate material and fibrous material within the 
. '- -z ; and 

t _ rtion of the inorganically filled sheet into a desired shape of 
-if :re. 
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What is claimed an- 

1 . A method for ma 

(a) mixing together 
ether, a fibrous m. 
moldable mixture; 

(b) forming the mc 
between at least o. 
portion of the cel., 
such that the initi; 
upon gelatinization 

(c) passing the in' 
temperature such t 
gelatinized in ore 

(d) heating the in 
water from the int 
having a binding m 

2. A method as def 
sets of rollers h«v_ 
rollers . 

3. A method as def ; 
sets of rollers ha 
next set of roller 

4 . A method for ma 

(a) mixing togethe 
ether, a fibrous m 
moldable mixture; 

(b) forming the tnci 
between at least cn< 
portion of the eel 1 
surfaces of the ir. ' 
substantially adhc 
and 

(c) passing the ir. 
temperature such t. 
gelatinized and in 
green sheet so as 
including substanti. 

5. A method as defi 
precipitation temr 
that is at least c. 
ether . 



' : ired to be secured by United States Letters Patent is: 
turing a starch -bound sheet comprising the steps of: 
it ir, substantially ungelat inized starch granules, a cellulosic 
;rial, and optionally an inorganic aggregate filler no form a 

'■ : mixture into an initial green sheet by passing che mixture 
• i: of forming rollers having a temperature such that at least a 
. s Lc ether forms a skin on outer surfaces of the initial green sheet 
. green sheet does not substantially adhere to the forming rollers 
' " t ^ ie starch granules; 

1 green sheet between at least one set of rollers having a 

least a portion of the starch granules become substantially 
^ form an intermediate green sheet; and 
rtr. . iiate green sheet in order to remove a substantial portion of the 
i'- ;ate green sheet so as to form a substantially hardened sheet 
including substantially dried starch and cellulosic ether, 
in claim 1, wherein steps (c) and (d) are performed by successive 
: increasing temperatures from one set cf rollers to a next set of 

in claim 1, wherein steps (c) and (d) are performed by successive 
< substantially the same temperature from one set of rollers to a 

fa-vuring a starch -bound sheet comprising the steps of: 
Vc -.-r ( substantially ungelat ini zed starch granules, a cellulosic 
d, and optionally an inorganic aggregate filler to form a 

i*i mixture into an initial green sheet by passing the mixture 
*>et of forming rollers having a temperature such that at least a 
sic ether is caused to substantially thermally precipitate on outer 
1 green sheet in order that the initial green sheet does not 
. the forming rollers upon gelat inization of the starch granules; 

lp green sheet between at least one set of heated rollers having a 

. least a portion of the starch granules become substantially 
•d ■ to remove a substantial portion of the water from the initial 

term a substantially hardened sheet having a binding matrix 

ly dried starch and cellulosic ether. 

■ in claim 1, wherein the cellulosic ethsr has a thermal 
i 're and wherein the forming rollers of itep (b) have a temperature 
it as the thermal precipitation temperature of the cellulosic 
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^6. A method as def 
temperature and wh 
starch granules wi 
(c) . 

7. A method as dei 
a temperature that 

8. A method as def. 
temperature and wh 
least a portion of 
gelatinized . 

9. A method as de- 
range from about I 

10. A method as de 
range from about : 

11. A method as do 
range from about 2 

12 . A method as oe 

13 . A method as dt 

14 . A method as de • 
starch . 

15. A method as d> 
range from about ' 

16 . A method as dt. 
range from about 1 

17. A method as de 
range from about ? 

18 . A method as de 
group consisting c 
carboxymethylcellu 
hydroxy ethyl p ropy. " 

19 . A method as d^ 
concentration in ; 
moldable mixture. 

20. A method as df 
concentration in c 
moldable mixture . 

21. A method as de' 
concentration in a 
moldable mixture . 

22 . A method as d* 
from the group co: 
sand, gravel, sane 

23 . A method as d*- 
individual particl 
packing density. 

24 . A method as de^' 
aggregate filler i. 

25. A method as de 
from the group co" 
spheres , pumice , 

26 . A method as c* 
range from about : 

27 . A method as di 
range from about 5 

28. A method as de: 
range from about 7 1 

29 . A method as d-? 
selected from the 
fibers, flax, sou: 

30 . A method as d 
fibers selected f 
carbon fibers, me 

31 . A method as dc 
fibers having an a. 

32 . A method as do 
fibers having an <^ 
33 . A method as ri- : 
protein-based bin 
glue, casein, and 

34 . A method as d 
polysaccharide se 
gum arabic, guar i 
derivatives therec 

35 . A method as d- 



Ln claim 5, wherein the starch granule;; have a gelation 
the forming rollers of step (b) have a temperature such that the 
-he moldable mixture remain substantially ungelat inized until step 



have 
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-n claim 6, wherein the forming rollers utilized in seep (b) 
-ss than the gelation temperature of tne starch granules, 
.n claim 1, wherein the starch granules have a gelation 
the forming rollers of step (b) have a temperature such that at 
starch granules within the moldable mixture become partially 



lec 
ed 
•d 



Ln claim 
ibouc 9 0% 
in claim 
about 3 0 
in claim 
about 70 
in claim 
in claim 
in claim 



1, wherein 
by weight 
1, wherein 

by weight 
1, wherein 

by weight 
1, wherein 
1, wherein 
1, wherein 



the starch granules have a concentration in a 
of total solids in the moldable mixture. 

the starch granules have a concentration in e 

of total solids in the moldable mixture. 

the starch granules have a concentration in c 

of total solids in the moldable mixture. 

the starch granules comprise potato starch. 

the starch granules comprise corn starch . 

the starch granules comprise waxy corn 



'f in claim 1, wherein the cellulosic ether has a concentration in a 
.> about 10% by weight of total solids in the moldable mixture, 
in claim 1, wherein the cellulosic ether ha* « concentration in a 
ibout 5% by weight of total solids in the moldable mixture, 
in claim 1, wherein the cellulosic ether has a concentration in a 
d ibout 4% by weight of total solids in the moldable mixture, 
ec in claim 1, wherein the cellulosic ether is selected from the 
^"hylhydroxyethylcellulose, hydroxymethylet hylcell ulose , 
, ^ methylcellulose, ethylcellulose , hydroxye t hylcel lulose , 
Lose, and mixtures or derivatives thereof, 
in claim 1, wherein the inorganic aggregate filler has a 
i from about 0% to about 90% by weight of total solids in the 

in claim 1, wherein the inorganic aggregate filler has a 
.1 : from about 20% to about 30% by weight of total solids in the 

in claim 1, wherein the inorganic aggregate fillei has a 
• ■ i from about 30% to about 70% by weigh;: of total solids in the 



-s selected 
a lumina , 



in claim 1, wherein the inorganic aggregate fillej 
.g of clay, gypsum, calcium carbonate, mica, r-ilicv 
limestone, and mixtures thereof. 

in claim 1, wherein the inorganic aggregate filler comprises 
,t are size optimized in order to achieve a predetermined natural 



in claim 23, wherein the natural packing density 
iter than about 0.65. 

in claim 1, wherein the inorganic aggregate fille 
ng of perlite, vermiculite, hollow glass^spheres , 
'tures thereof. 

in claim 1, wherein the fibrous material has .< co 
ibout 4 0% by weight of total solids in the moldabl 
in claim 1, wherein the fibrous material has a co 
ibout 30% by weight of total solids in the moldabl 
in claim 1, wherein the fibrous material has a co 
.bout 20% by weight of total solids in the moldabl 
in claim 1, wherein the fibrous material comprise 
consisting of hemp fibers, cotton fibers, bagasse 
j.ine fibers, southern hardwood fibers and mixture 
1, wherein the fibrous material incl tde 



in claim 

: group consisting of glass fibers, silica fibers, 
> ^rs , and mixtures thereof . 

in claim 1, wherein the fibrous material includes 
ratio of at least about 10:1. 

in claim 1, wherein the fibrous material .includes 
■ratio of at least about 100:1. 

in claim 1, wherein the moldable mixture further 
•-cted from the group consisting of prolamine, col 
es or derivatives thereof . 

in claim 1, wherein the moldable mixture furtner 
from the group consisting of alginic acid, phycoc 
'■• us;: bean gum, gum karaya, gum tragacanth, and mi 



of the inorganic 

r is selected 
porous ceramic 

ncentration in a 
e mixture, 
ncentration in a 
e mixture . 
ncentration in a 
e mixture . 
s organic fibers 
f ibers , abaca 
re? thereof . 



inorganic 
ceramic fibers, 



.ndividual 

individual 

includes a 
lagen, gelatin, 

includes a 
olloids, agar, 
x tures or 



Ln claim 1, wherein the moldable mixture further includes a 
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synthetic organic 
polyethylene gly c 
polyacrylic acid . 
polyacrylimides , > 
derivatives there 

36 . A method as d 
than about 2 kPa . 

37. A method as d 
than about 100 kr- 

38 . A method as c 
temperature and t 
gelation temperac 
temperature of th- 

39. A method as 6- 
about 5% to aboui 

40. A method as c 
about 10% to aboi* 

41. A method as c. 
about 2 0% to aboi 

42 . A method as c 
plasticizer . 

43 . A method as 6 
substantially har 

44 . A method as c 

45 . A method as c 
thickness up to ; '* 

46 . A method as r 
thickness less tl 

47 . A method as c 
thickness less th 

48 . A method as c 
thickness less th 
4 9 . A method as a 
thickness less t! 

50 . A method as c- 
material includes 
sheet . 

51 . A method as <* 
material includer 
within the sheet . 

52 . A method as d 
material include- 
within the sheet . 

53 . A method as c 
strength to dens: ■ 
MPa.cm.sup.3 /g . 

54 . A method as d 
strength to densi 
MPa.cm.sup.3 /g . 

55 . A method as d 
strength in a rai. 

56 . A method as d 
strength in a ran 

57 . A method as c 
greater than aboi. 

58 . A method as d 
greater than aboi, 

59 . A method as c 
being elongated x 

60. A method as c 
ciegradable . 

61 . A method as d 
substantially har 

62 . A method as c 
substantially har 

63 . A method as r* 
substantially ha] 

64. A method as d 
the substantially/ .« 

65 . A method as c 
additional sheet L 

66 . A method as 6 u 
the substantially 

67. A method as c 



Recced from the group consist- in« 
vvi,:yl alcohol, polyvinylSyl ethe" SvT^'i ■ ! ^ olid °ne, 
•■olyvxnylacrylic acids, polwinylacr -'it ' a ^'h lc acids - 

in clai- 1, wherein .he mo l dable mixc , re ^ yield 
-n cxaim x, wherein che moldable nixture ^ 

■:he search ,r a rZ^^J^^^ ■ herein the 
: r osio echer. S than une <-nermal precipitation 

•-n claim 1, wherein the water has a -^„„ 
/weight of the moldable mixture feneration in a ran g e f rom 

in cairn l, wherein the w^rpr 

V weight of the moldable mxxturT C ° nCentration in a «nge from 
• ~n cairn 1, wherein the water has a mnr-„,., 
■V weight of the moldable mixture COntenLratlon ln * range from 
:n c_aim 1, wherein the moldable mixture further .ncludes a 

-n claim 1, further including the steo nf r^~> ■ 
;:iee:. with alycerin P Seating the 

i' 1 !^" WhSrein ChS ^stantially harden,,! sh.et has a 
,: n 5 t ',; i ,: im 11 Wh6rein thS substantially hardened ,h, et has a 
; ;.n 3 claim 1, wherein the substantially hardened sheet has a 

:, n i f 'Im im WherSin thS ^antially hardened sheet has a 
-n claim 1, wherein the method yields sh»e--=, ,v ^ ■ u 

-n c-laim 1, wherein the method yield* a sh-*- h ■ 

> - - range from about 2 MPa . cm"s U p~3 ^ ^ ,Sc lot 

- n ." aim 1 - wherein the method yields a sh-r h„ 

° li; 3 ^ from about 5 MPa. cm. sGp , /g to a^utlso ten8ile 

in , rlail " X * herein the method yieldc a ^ h ,..,.. l.... 
. ab ; ,Mt 0.05 MPa to about 100 MPa. -,,. 1; ,g a tensile 

■in claim 1, wherein the method violate: • , . 

^b< ut 5 MPa to about SO MPa Y havln S a Ensile 

m claim 1, wherein the method yields a ch---. v ■ 
■:n.suo.3. yj.ej.as a shc-i n.iving a density 

• in claim 1, wherein the method yield* a ^-r h- ■ 
'/cm. jup.3. y 6 a & n<s~t having a density 

in claim 1, wherein the method yields a sh=.-- - w , ■ 
'.ge from about 0 . 5% to about 12% wfthoMC cc^W^ "P^ 16 ° f 

m : , ain X, wherein the method y^l^'a sheS = th at iTwater" 9 - 
in^-laim 1, further including the step of corrugating the 
...ieet laim fUrther includin 9 the step of cr.ping the 
:ieet. aim 1( fUrthSr includi "9 step of p.-.rchnenting the 

in c-im l, further including the step of applyi,, a to 

su\.:,;;ne\ailv^ r h d^L n lH^t 9 ^ ^ ° f l^^H at least one 

- -Laim x, further including the step of applying an mdicia to 

- .aim X, further including the step of forming a hinge .„ the 
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^substantially har ru hee 

68. A method as d in 
in the substantia" 1 den- 

69. A method as d in 
substantially har nee: 

70. A method as d€ in c 
substantially har. ;x - hee* 

71. A method as d :i in . 
substantially har 2 -ne hee- 
72 . A method as c ir. in 
substantially har o nee' 

73. A method as de in ■ 
substantially hart , .nee" 

74. A method as d in - 
substantially har neet 

75. A method for cur- 
ia) mixing together . -r, 
temperature, a eel -ul c e* 
material, and opt! na an 

(b) forming the rr, .d; mi:- 
between at least t of 
precipitation tern] e of: 
cellulosic ether : . ski 
the initial green doe. 
gelatinization of arcl 

(c) passing the ir.11 gre> 
temperature greater t th- 
least a portion of th tar , 
an intermediate c: *er. set ■ 

(d) heating the i. -ei :iat* 
water from the inr ate 
having a binding 1 inc 1 ' 

76. A method for 1 . cur: 

(a) mixing togeth r, : 
temperature, a cel. c e* 
material, and opt i one. - an 
a yield stress greate ban 
range from about i ; t bou 
the cellulosic et :-r ing 
weight of solids v. ' : the 
range from about ? c ooir 
the optional inor' ggr- 
to about 9 0% by w z t r 

(b) forming the mc mi*- 
between at least one of 
precipitation tempers e c. 
cellulosic ether :: >r\\ sk 
the initial greex -;he doe 
gelatinization of : -.re ": 

(c) passing the ii ^re- 
temperature great- th- 
least a portion o t a r 
an intermediate gr oet 

(d) heating the ir. iat 
water from the intern ' ate 
having a binding rr. it: inc 

77. A method for t u:u tur 

(a) mixing togeth - • r, 
ether, a fibrous v 
moldable mixture; 

(b) forming the m n,i 
between at least . of 
least a portion of ^11 
surfaces of the shjc ch 
rollers upon gelatin: ion 
gelatinize at lesf ; re: 
the water from th 
binding matrix inc 

78. A method as de in 
substantially hard ht - 

79 . A method as d 
cross- linking admi 

80. A method as ri*. in 
the group consist inc: zxic 



oy 



aim 1, further including the steo of forming a perforation 
; sheet . 

aim 1, further including the step of fashioning the 
into a container, 
.aim 1, further including the step of winding the 
onto a spool . 

aim 1, further including the step of cutting the 
into smaller sheet segments, 
laim I, further including the step of hev.ting the 
in order to thermoform it into a desirea ftxape. 
aim 1, further including the step of remoi stoning the 

.aim 1, further including the steo, of spiral winding the 
into a desired shape. 

- a s earch -bound sheet comprising the seep-; c£: 
ostantially ungel at ini zed starch granules having a gelation 
.-jr having a thermal precipitat icn temperature.- , a fibrous 
inorganic aggregate filler to form a moldaL ] •:• mixture; 
r ure into an initial green sheet by passi ,9 rhe mixture 
"orming rollers having a temperatvire at or above the thermal 
the cellulosic ether such that at i-^ast a portion of the 
\ on outer surfaces of the initial green sh^ec and such that 
not substantially adhere to the forming rollers upon 
granules ; 

. sheet between at least one set of rollers having a 
-jelation temperature of the starch granules such that at 
.1 granules become substantially gelatinized in order to form 
and 

green sheet in order to remove a substantial portion of the 
jreen sheet so as to form a substantially hardened sheet 
xding substantially dried starch and cellulosic ether. 
:g a starch -bound sheet comprising the stars of : 
bstantially ungelat ini zed starch granules having a gelation 
■.•;r having a thermal precipitation temperature, a fibrous 
^organic aggregate filler to forxi a moidabl. mixture having 
ibout 2 kPa, the starch granules naving a concentration in a 
9 0% by weight of total solids wi thin the mcldable mixture, 
. concentration in a range from snout 0.5; to about 10%- by 
.oldable mixture, the fibers having a concentration in a 
4 0% by weight of total solids within the voidable mixture, 
'ate filler having a concentration in a range from about 0% 
il solids within the moldable mixture; 

ire into an initial green sheet by passing th^ mixture 
>rming rollers having a temperature at or <-.b^ve the thermal 
the cellulosic ether such that at least a p.-r.on of the 
. on outer surfaces of the initial green she^t and such that 
not substantially adhere to the forming rollers upon 
granules ; 

; sheet between at least one set of rollers naving a 
gelation temperature of the starch granule? such that at 
granules become substantially gelatinized ix order to form 
md 

rreen sheet in order to remove a substanti-.il portion of the 
:een sheet so as to form a substantially ha^h^xed sheet 
ding substantially dried starch and celiulc.xic other. 
*9 a starch -bound sheet comprising the sl -ps or : 
ibstantially ungelat ini zed starch granule, a :ellulosic 

r . o form a 

th.j mixture 
ix order that at 
t •-. t -s on outer 

t . the forming 
". > ].'*:' "illy 
ant i A portion of 
she 2t having a 



.d optionally an inorganic aggregate fill) 



ure into the starch -bound sheet 
. :*ated forming rollers having a i 



oy pass 1 no 
: emperature 

>sic ether substantially thermally precipi 
r: the sheet does not substantially adher-_* 
: starch granules and in ore 2r to subr 

of the starch granules and remote a subr 1 
vaporation so as to form the starch - boa: .d 
tantially dried starch and cellulosic eth 
aim 1, further including the step or t"..irfh 
into a desired shape of an article of Mar. 
lira 1, wherein the moldable mixture furth 



nix j the 

art ure . 

' includes a 



im 79, wherein the cross - 1 inking admixture - . selected from 
■hydes, methylureas, and melamine f ormald*- :.y(.;- resins. 
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Si. A method as ri£ 
from the group con 
silica, fused sili 
xonotlite, light we 
concrete products , 
silicate gel . 

82 . A method as de. 
from the group con. 
thereof . 

83. A method as de 
organic aggregate 
seeds, lightweight 

84 . A method as de 
interstitial voidi 

85. A method as de 
moldable mixture t 

86. A method as de- 
granules comprise ' 

87. A method as de 
substantially haic 
rollers . 

88 . A method as do 
substantially har~ 

89. A method as dt 
substantially hard 
desired surface fi 

90. A method as de 
from the group con 
coat ing, dahlgren 

91. A method as de 
consisting of edib 
acetate, polyacryl 
acrylics, polyure' 
polyhydroxybutyra c 
oil, cellulosic et 
carbonate, aluminu 

92 . A method as de 
selected from the 
foil sheets, ionon 
paper sheets, cell 
highly inorganica 1 
foregoing . 

93 . A method as d». 
laminated to the : 
consisting of wet- 
laminating . 
94 . A method as c- 
simultaneously . 



-i o 
uu 1 _ 

lac w v. 



- im 1, wherein the inorganic aggregate fi I^r is selected 

• )ck, glass beads, aerogels, xerogels, fl\ Turned 

alumina, kaoline, microspheres, calcium lti .::i.>.ute ( 

clays, hydrated hydraulic cen.-n: parti, l^s, waste 

rock, silica gel, calcium silic »te gel, ^nJ aluminum 



in -liim 1, wherein the inorganic aggregate filler is selected 
: o: metal balls, filings, pellets, powders, and fixtures 

in . * <im 1, wherein the moldable mixture furtlv.-i includes an 
jd i n the group consisting of seagel, synthe* ic 'lay, cork, 
or;;, gar materials, gelatins, and mixtures th< rec". 
in ' *im 1, further including the step of inco i ^ra"ing 
'*> *■ binding matrix of the substantially haro- nt-n .;heet . 

aim 1, wherein step (b) further includes ->:tr iding the 
e prior to passing the mixture b»cweon the forming rollers, 
aim 1, wherein the substantially up :je 1 a: i w i zed search 



in cl 

a I 
i n • 

. ii.O. 



different starches having varying gelation temperatures . 
i:\ iim 1, further including the seep of comp .ctino the 
i-e* ;y passing the sheet between at leant one pa ; r of compaction 

Ln c . im 1, further including the steo of passirr: th* 

jotween at least one pair of calendering rollers. 

Ln claim 1, further including the ste*> of pas:;: ::g the 

he^'z between at least one pair of finishing ro" ler.3 to impart a 



yu 
ox y va 
svn h 



aim 64, wherein the coating is applied by 
blade coat ing, puddle coat ing , air- knife 
ivure coat ing , and powder coatin g , 
.im 64, wherein the coating is selected f 
limine, polyvinyl chloride, polyvinyl ale 
.ides, hydroxypropylmethylcellul ose , poly 
thylene, polylactic acid, 

lerate copolymers, latex, starch es , soyb^c 
itic polymers, waxes, elastomers, sodium s 
Li cone oxide, kaoline clay, ceramic, and n 
iim 65, wherein the at least one addition." 
-ting of starch - bound sheets, organic pol\ 
■lastomeric sheets, plastic sheets, fibre 
s, nylon sheets, wax sheets, hydraulical 1 
•jets, metalized film sheets, and combina: 



a p • - 
fi oaL i. 

rem : 
ohc 1 , 
: nv] 



claim 65, wherein the at least one additional l- 
■ '. 1 v hardened sheet by a process selected from ; 
: ' * -* "- inq , d r y - bo nd laminating, t h e r u. ;» 1 lamina *. Lru, 

"il Lm 1, wherein steps (b) - (d) occur substa:.ti~ 



rjess selected 
printing 

ie group 
polyvinyl 
^ne glycol, 

.rote in, soybean 
: -ites ( calcium 
:r-: 5 thereof . 
.-rt is 

rivets, metal 
i<-ets, mats, 
..-c cable sheets , 
■ ~f the 

icet is 

group 
, nnd pressure 



5 of 5 



as 



Generate Collection 



L5 : Entry 6 of 4 6 



File: USPT 



Nov 3, 1998 



US-PAT-NO: 583054S 
DOCUMENT- IDENTIFIES" 



*S 5330543 A 



TITLE: Articles of manufacture and methods for manufacturing laminate structures 
including inorganically filled sheets 

DATE- ISSUED: November 3, 19 9° 



INVENTOR- INFORMATI 
NAME 

Andersen; Per Jus: 
Hodson; Simon K. 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 

CA 



ZIP CODE 
N/A ' 
N/A 



COUNTRY 

N/A 

N/A 



US - CL - CURRENT : 4j23 / 36 ■ _i 
428 / 317 ,9 , 428/32? , • ■;. , 

CLAIMS : 



206 / 524 .3 , 206 / 524 .7 , 428/116, 428/3J>2, £23/155, 428/182, 

;";.>, 423/ 36 . 6 , 428/36 . 91 , 428/43, 42S/532, 42S/906 



What is claimed and . 

1. An article of nu*nu 
filled sheet and at 1 
t he i norgan i ca 1 1 y f i 1 
consisting of polysac 
derivatives thereof, 
in a range from , . _ 
sheet, said inorga 

2. An article of m ^ 
sheet has physical • 
at least one other ;1 

3. An article of nr.inu 
sheet has chemical ch 
at least one other si . 

4. An article of t.arr 
sheet and the at 1 r.- 
combine to produce 

5 . An article of n. 
creates a barrier t . 
6 . An article of n.;. ^ 
substantially impe? .i- 
7. An article of ;.i *nv 
provides a barrier c«. 
8 . An article of :nani 
comprises a metal., ic 

9. An article of : a- 
provides a fire rc 

10. An article of . , 
is essentially no:: - - 

11. An article of r 

a cellulose-based ii v 

12. An article of .u; 
material is selecte,; 
hydroxymethylethy . ce 
hydroxyethylcellul or 

13 . An article of 

a starch-based ma ' • 

14 . An article of ; 
is selected from tl 
starch hydroxyethyl 
starches , phosphate . 



sired to be secured by United States Letters Patent is: 
!accure having a laminate structure comprising an inorganically 
;a:-:t one other sheet laminated to the inorganically filled sheet, 

ec: :;he^t including an organic binder selected from r he group 
■harLdes-, proteins, water soluble polymers, and mixtures and 

Tt"io material, and an inorganic aggregate filler in an amount 

/ % tc about 90% by weight of solids in th-, inorganically filled 
.il y filled sheet having a thickness less than about 1 cm. 
"a -cure as defined in claim 1, wherein the inorganically filled 

^ icteri sties which differ from the physical characteristics of the 

•'act ure as defined in claim 1, wherein the inorganically filled 
r^cter -5 .sties which differ from the chemical characteristics of the 

. ■*"." , rr- is defined in claim 1, wherein the inorganically filled 
n t • ner sheet have physical and chemical properties which 
r : ■.- :gi *:ic result in the laminate structure. 

'< •:: ire as defined in claim 1, wherein the at least one other sheet 
1 ..id within the laminate structure. 

•cure is defined in claim 1, wherein the laminate structure is 
I" _ e to ':as. 

- -cure is defined in claim 1, wherein the laminate structure 
e-.'crcnagnetic radiation. 

. -c -re »s defined in claim 1, wherein the at least c.ie other sheet 

■f r- is defined in claim 1, wherein the 1 ainina t e structure 
c be*. Tier. 

: ccure as defined in claim 9, wherein the fire retardant barrier 
t-bl-.-. 

. ,ccur^ as defined in claim 1, wherein the organic hinder comprises 

.c.'.ir-- as defined in claim 11, wherein the cellulose-based 
•'i ch- group consisting of methyl hydroxye t hylcel lu lose , 
, ■* .jarboxymethylcellulose , met hylcel lulose , ec hy Icellulose , 
y /ethyl -propylcellulose , and mixture or derivatives thereof. 

jcur-i as defined in claim 1, wherein the organic hinder comprises 

cur^ as defined in claim 13, wherein the starch-based material 

- m: cc isisting of amylopectin, amylose, seagel, starch acetates, 
r , ■' mic starches , long-chain alkylst arches , dtsxtrins, amine 

*: ._ey dialdehyde starches , and mixtures or derivatives thereof. 
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"15. An article of man 
a polysaccharide mac? 
phycocolloids , agar, 
and mixtures or deri\ 
16. An article of ma::. 



cur-, as defined in claim 1, wherein the organic binder comprises 
1 se ^cted from the group consisting of alginic acid, 

ra c, guar gum, locust bean gum, gum caraya, gum tragacanth, 
• ;s rereof . 

j :ur as defined in claim 1, wherein the organic binder comprises 



a protein-based material selected from the group consisting of prolamine, rollagen, 



casein, and mixtures o^ 

17. An article of ma. 
comprises a synthetic 
pyrrolidone, polyethy 
acids, polyacrylic ac 
polyacrylimides , eth T 
mixtures or derivati* 

18. An article of man * 
concencration in a ranc 
inorganically field sheet 

19. An article of ma 0 , 
concentration in a tl 
inorganically filled 

20. An article of man 
filler is selected f 1 
limestone, sandstone 
alumina, fly ash, fun 
hollow glass spheres, 



d --rivatives thereof , 

c ure as defined in claim 1, wherein che organic binder further 
g tni * material selected from the group consisting of polyvinyl 
e gl joI, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic 
s ilr. polyvinyl acrylic acids, polyvinyl acrylic acid salts, 
■-* >xi ; polymers, polylactic acid, synthetic clay, latex, and 
t ler >f . 

:tur as defined in claim 1, wherein che organic binder has a 
: ro, about 2% to about 40% by weight of total solids in the 

cure as defined in claim 1, wherein the organic binder has a 
're- about 5% co about: 30% by weight of tocal solids in the 

cur as defined in claim 1, wherein the- inorgani" aggregate 

tie roup consisting of perlite, vermiculite, san-. , gravel, rock, 

a'.s j ads, aerogel, xerogels, seagel, mica, clay, ..ynthetic clay, 

j.li i, fused silica, tabular alumina, kaolin, microspheres, 



r >us ;eramic spheres, gypsum dihydra: 



c a 1 c i u m carbonate, 



calcium aluminate, cork, :", ibe r glass, lightweight polymers, xonotlite, lightweight 



c , u r 

o: i i : 

1 y 
cur 
o:i i 
Lly 



expanded clays, hydrit 
exfoliated rock, and ■ 

21. An article of man 
filler has a concentr 
solids in the inorgar 

22. An article of ma: 
filler has a concent, 
solids in the inorgan-. 

23. An article of manu. ac;urt 
sheet further comprise 

24. An article of mam: 
selected from the grcv 
mixtures or derivativ 

25. An article of ma: 
light-weight polyeth- 
of total solids in ti 

26. An article of ma/, 
comprises organic f i.b-t 

27. An article of mam: 
selected from the gi r 
southern hardwood f ii • 

28. An article of maru 
comprises inorganic ■ 

29. An article of ma: 
selected from the gr^ 
fibers , metal fibers 
3 0 



•ement particles, unhydrated cement particles, pumice, 
or derivatives thereof. 



wherein the inorganic aggregate 
to about 3 0% by weight of total 



as defined in claim 1, 
a range from about 3 0% 
-lied sheet . 

as defined in claim 1, wherein the inorganic aggregate 
a range from about 4 0% to about 7C % by weight of total 
:.lled sheet . 

wherein the inorganically filled 



as defined in claim 1, 
oi janic aggregate, 
c ur-.- as defined in claim 23 

c >nr 

ther 5f . 

as defined in claim 23, wherein the organic aggregate is a 
Ing a concentration between about 3% to about 0% by weight 
:ically filled sheet. 

as defined in claim 1, wherein the- fibrous material 



c ur 
e hr 
nc >rg 
.r;ur 



wherein the organic aggregate is 
sting of seeds, starches , gelatins, agar materials, and 



ac.ur 

c nr ■ 



as 'defined in claim 26, wherein the organic i: ibers are 
sting of hemp, cotton, bagasse, abaca, flax, ..-outhern pine, 
mixtures or derivatives thereof. 



cur as defined in claim 1, wherein the fibrous material 



An article of ma: 
includes individual i 

31. An article of ma- 
includes individual 

32. An article of mai 
includes individual : 

33. An article of ma* 
concentration in a r 
inorganically filled 

34. An article of ma 
concentration in a r 
inorganically filled 

35. An article of ma 
concentration in a r. 
inorganically filled 

36. An article of ma 1 
comprises a mixture ■ 

37. An article of ma 1 
increases the flexib 

38. An article of ma 
comprises individual 
inorganically fillec 

39. An article of ma. 



'i mi 
j".ur 

h 

. c ur 
ecu 



as defined in claim 28, wherein the inorganic fibers are 
;ting of glass fibers , silica f iber s , ceramic fibers , carbon 
lures or derivatives thereof . 



as defined in claim 1, wherein the fibrouo material 
-ing an average aspect ratio of at least about 10:1. 
■ as defined in claim 1, wherein the fibrous material 

•/ing an average aspect ratio of at least about 100:1. 
e as defined in claim 1, wherein the fibrous material 
.ving an average aspect ratio of at least about 200:1. 
as defined in claim 1, wherein the fibrous terial has a 
about 0.2% to about 60% by weight of total solids in the 



as defined in claim 1, 
about 1% to about 4 0% 

as defined in claim 1, 
about 5% to about 2 0% 



wherein tht fibrou:- material has 
by weight of total solids in the 



wherein the fibrous \\\ 
by weight of rotal ^ol: 



u: 
o: 
.u 1 



i terial has 
: d s in the 

. terial 
■ L 1 i t i e s . 
» terial 



as defined in claim 1, wherein the fibrous n 
?nt f ibers having varying strengths and flex: 

as defined in claim 1, wherein tht* fibrous ;> 
the inorganically filled she^t . 

i as defined in claim 1, wherein the fibrous serial 
nich have a substantially random orientation within the 

as defined in claim 1, wherein the fibrous rr. r'erial 
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comprises individual 
the inorganically fi 

40. An article of ma: 
comprises individual 
the inorganically fi] 

41. An article of ma: 
sheet is water degrac 

42. An article of ma: 
sheet is readily dec 

43. An article of ma 
sheet has a tensile . 

44. An article of ma. 
sheet has a tensile s 

45. An article of mar 
sheet has a tensile f 
about 200 MPa -cm. sup 

46. An article of ma' 
sheet has a tensile . 
about 50 Mpa-cm.sup. 

47. An article of ma. 
sheet has n maximum 

48. An article of man 
sheet has a density i 

49. An article of ma. 
sheet can elongate i: 

50. An article of mai 
inorganically filled 

51. An article of ma* 
inorganically filled 

52. An article of ma: 
sheet has been compa . , 

53. An article of mar. 
sheet has been calen 

54. An article of ma 1 
least a portion of t! 

55. An article of mar 
between the inorganic 

56. An article of mar 
sheet has been resin 

57. An ar': >:le of ma? 
further comprises a 

a structural element: . 

58. An article of ma 
between tho inorgani 

59. An article of mor 
material selected fr. 
material, i solid mat 

60. An article of mar 
further cc.nprises: 
means for ihering V 
form the 1 .;: unate st 

61. An article of ma. 
bond lami n ■-.ted to tb 

62 . An art icle of 
bond lami i i teed to 
63 . An an 
thermal be 

64 . An art 
cement i tic 

65 . An arr 
inorganic. i 

66 . An art 
inorganic. 

67. An ar* 
sheet has 

68 . An ar 
mass prod 1 

69 . An ar: 
sheet inc ■ 

70. An art 
fashioned 

71 . An ar* 
tubular s ; 
72 . An ar" 



th- 

cle of ma: 
k; laminate 
.cle of ma: 
.■ bond La- 
''.i.e of me* 
. ly filler; 
cle of m. 
.ly fillec 
":le of m. 
. thicknet 
' * 1 e of mar 
-bie. 

of ma- 
f ine j. 
of m, 1 
a cc: 



■le 

' e S 

■le 
:i to 



j " u 
ngt 



: t: • : 



:le of 



iru 



cle of 



- aj nich have a substantially unidirectional orie.i:ac ion within 

j-u. j as defined in claim 1, wherein the fibrous material 

irs which have a substantially bidirectional orientation within 

ch- rt . 

ecu as defined in claim 1, wherein the inorganically filled 

c* u. as defined in claim 1, wherein thr inorganically filled 
^ e lto environmentally neutral components. 

-\.r as defined in claim 1, wherein the inorgani' illy filled 
a '" in a range from about 0.05 MPa to about 70 Mt'a . 
• as defined in claim 1, wherein the inorganically filled 

age] in a range from about 5 MPa to about 4 0 MPa. 

- as defined in claim 1, wherein the inorgani ally filled 
to density ratio in a range from about :. MPa - . sup . 3 /g to 

as defined in claim 1, wherein the inorganically filled 
to density ratio in a range from about 3 MPa - cm . sup . 3 /g to 

as defined in claim 1, wherein the inorganically filled 
f about 2 g/cm.sup.3. 
i as defined in claim 1, wherein the inorganically filled 
•e from about 0.4 g/cm.sup.3 to about 1.5 g/cm.aup.3. 
• as defined in claim 1, wherein the inorganically filled 
from about 0.5% to about 8% without completely fracturing, 
as defined in claim 1, wherein at least one o" the 
il the one other sheet is corr iga r. <=*.i . 

as defined in claim 1, wherein at least one of the 

the one other sheet is creped. 
as defined in claim 1, wherein the inorganically filled 

■ as defined in claim 1, wherein the inorganically filled 

■ as defined in claim 1, further comprising a c - pacing on at 
nically filled sheet. 

as defined in claim 1, further comprising an adhesive 
: Led sheet and the one other sheet . 

a as defined in claim 1, wherein the inorganically filled 
ted. 

a. as defined in claim 1, wherein the laminate structure 
r 1 thin the laminate structure, wherein the cavity is formed by 
n he cavity. 

:■■ as defined in claim 57, wherein the cavity i ; formed 
led sheet and the one other sheet . 
as defined in claim 57, wherein the cavity cc.:;tprises a 
:>up consisting of a fluid, a ejeis, a granular articulate 
■\d mixtures thereof . 
i: as defined in claim 1, wherein the laminate structure 

IT' nically filled sheet and the one other she-t "ogether to 

as defined in claim 60, wherein the one oth^-r sheet is wet 
ically filled sheet, 
as defined in claim 60, wherein the one other sheet is dry 
ically filled sheet, 
as defined in claim 60, wherein the one other sheet is 
inorganically filled sheet. 

as defined in claim 60, wherein the one other sheet is 
a o the inorganically filled sheet . 

u as defined in claim 1, wherein at least one :>f the 
the other sheet is porous. 

as defined in claim 1, wherein at least one <_>:. the 
the other sheet is impervious. 

as defined in claim 1, wherein the inorganically filled 
. »n about 3 mm . 

as defined in claim l, wherein the laminate tructure is 

as defined in claim 1, wherein the inorganically filled 
- . jc\ air voids . 

as defined in claim 1, wherein the laminate a tructure is 

as defined in claim 1, wherein the laminate .tructure has a 

as defined in claim 1, wherein »-he laminate tructure is 
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as defined in claim 1, whereiri the laminate :*:*.ructure 
as defined in claim 1, wherein the laminate structure 

as defined in claim 1, wherein the laminate structure 
lically filled sheet that has been rolled onto a spool. 

as defined in claim 1, wherein uhe one other &heet is 
suing of metallic foils, textile fabrics, pap-^r, paperboard, 



j with incre 
ivatives the 
as defined 


ased temperatures, 
■reof . 

in claim 1, wherein 


inor< 
the 


ganical ly 
laminate 


'-6 


iled sheets, 
tructure is 




a s 


def i l l^d 


i n 


claim 


1 


wherein 


the 


laminate 


S 


tructure 


i s 




a s 


def ined 


in 


claim 


1 , 


where i n 


the 


laminate 


structure 


i s 




a s 


def ined 


2 11 


claim 


1 , 


whe r « : in 


the 


laminate 




tructure 


i s 




a s 


c \ e f i n e d 


i n 


claim 


1 , 


wherein 


the 


laminate 




tructure 


i s 




as 


de f ined 


in 


claim 


1 , 


wherein 


trie 


laminate 




tructure 


is 


a 


as 


def ined 


in 


claim 


1 , 


wherein 


the 


laminate 




tructure 


is 


a 


as 


defined 


in 


claim 


1, 


wherein 


the 


laminate 


jtructure 


is 


a 


as 


defined 


in 


claim 


1 , 


wherein 


the 


laminate 




tructure 


is 


a 


as 


defined 


in 


claim 


1, 


wherein 


the 


laminate 




tructure 


is 


an 


as 


def ined 


in 


claim 


1/ 


wherein 


the* 


laminate 




tructure 


is 


an 


as 


de fined 


in 


claim 


1, 


wherein 


t he 


lami nat e 


C: 


tructure 


is 


a 


as 


defined 


in 


claim 


1, 


wherein 


r he 


laminate 


3 


tructure 


is 


a 


as 


def ined 


in 


c 1 a i m 


1 / 


where i: . 




laminate 




t rue t ure 


is 


an 


as 


de f ined 


in 


claim 


1, 


wherein 


the 


laminate 




tructure 


is 


a 


as defined in 
the one other 
as defined in 


claim 
sheet 
claim 


1 , wherein 
comprise a 
1, wherein 


at least one u 
cellular struc 
the one other 


if the 
ture . 
sheet is 







iting of a polyolefin, ethyl vinyl alcohol, a polyester, a 
^lyamide, aluminum foil, caulking polymer layers, 
xiyurethane elastomers, polyethylene, polyviny '.chloride 
ite, and mixtures or derivatives thereof. 

as defined in claim 1, wherein the laminate f_ tructure is 
io that the laminate structure has an anti- static quality, 
as defined in claim 1, wherein the laminate structure is 

having a laminate structure produced by the process 

lied sheet including an organic binder select -2 J from the 
■rides, proteins, water soluble; polymers, and fixtures and 
* material, and an inorganic aggr-^jate filler in an amount 
.bout 3 0% by weight of solids in the inorganically filled 
,ed sheet having a thickness less than about I cm; 
iheet to be laminated to the inorganically filled sheet; 
;f the inorganically filled she*et or the at lec.st one other 

_ed sheet and the at least one other sheet toother; and 
Lied sheet and the at least ono ether sheet together. 

i s defined in claim 96, further including th-r step of 
■ally filled sheet and the at lean': one other :heet 

P • 

as defined in claim 96, further including the step of 
le inorganically filled sheet* or the one othev sheet prior 

illed sheet and the one other sheet together. 

as defined in claim 96, further including the step of 
■organically filled sheet or the one other sh* ^t prior to 
.-id sheet and the one other sh-^et together. 
- as defined in claim 96, further including t\, step of 
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.'.ire into a container. 

as defined in claim 96, fui *:her including th-j step of 
:rure to facilitate bending of ch^ laminate structure. 

having a laminate structure produced by the process 

^.ed sheet wound on a spool and including an organic binder 
ting of polysaccharides, proteins, water soluble polymers, 
.hereof, an inorganic aggregate filler in an amount in a 
30% by weight of solids in the inorganically filled sheet, 
starch , said inorganically filled sheet having a thickness 

■heet to be laminated to the inorganically filled sheet; 

the inorganically filled sheet from the spoc . ; 
.organically filled sheet and the at least one other sheet 

od sheet and the at least one other sheet too vcher in order 
.-srebetween . 

^ as defined in claim 102, further including t.ie step of 
-ture into a container. 

- as defined in claim 102, further including the step of 
■ture to facilitate bending 01; the laminate structure. 

■ as defined in claim 102, further including '-.he step 

:e portion of the inorganically filled sheet or the one 
the portion of the inorganically filled sheet and the one 

• as defined in claim 102, further including tne step of 
;rtion of the inorganically filled sheet or th ? one other 

ortion of the inorganically filled sheet and the one other 

t having a laminate structure cotnorising: 
uding : 

■ st arch and a cellulosic ether, the starch having a 
Voout 5% to about 90% by weight of total solids in the 
osic ether having a concentration in a range from about 

total solids in the starch - bound sheet; 
.ntially homogeneously dispersed throughout th ; binding 
tion of at least 3% by weight of total solids In the 

filler having a concentration in a range from about 0% to 
;olids in the starch -bound sheet; 
has a thickness less than about 1 cm and a density greater 

" iminated to the starch -bound sheet . 

- as defined in the claim 10'/, wherein the starch has a 
.-ibout 15% to about 75% by weight of total soh'ds in the 

e as defined in claim 107, wherein the starch Sias a 
about 3 0% to about 7 0% by weight of total solids in the 

• as defined in claim 107, wherein the starch comprises 

.- as defined in claim 107, wherein the starch comprises 

. as defined in claim 107, wherein the starch comprises 

e as defined in claim 107, wherein the cellulosic ether has 
om about 1% to about 5% by weight of total sol " ds in the 

■ as defined in claim 107, wherein the cellulcsic ether has 
m about 2% to about 4% by weight of total solids in the 

- as defined in claim 107, wherein the cellulosic ether is 

ting of me t hylhydroxyet hylcel lulose , 

arboxymethylcellulose, met hylcellulose , ethyl cellulose, 
/ethyl -propylcellulose , and mixtures or derivatives thereof. 

j as defined in claim 107, wherein the binding matrix 
ed binder selected from the orouo consisting rf prolamine, 
n, and mixtures or derivati"et thereof, 
as defined in claim 107, wherein the binding matrix 

• : ,de selected from the group "onsi r 
c , guar gum, locust bean gun, gum 
.-reof . 

as defined in claim 107, wherein the binding matrix 



-ting of alginic acid, 
karaya, gum tragacanth, 
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rganic binder selected from the rjroup consisting of 
xylene glycol, polyvinyl alcohol, poly vinylmet r.yl ether, 
: acid salts, polyvinylacrylic acids, polyvinyiacrylic acid 
ictic acid, ethylene oxide polymers, latex, and mixtures or 

as defined in claim 107, wherein the inorganic aggregate 
a range from about 2 0% to about 3 0% by weight of total 

as defined in claim 107, wherein the inorganic aggregate 
' range from about 3 0% to about 7 0% by weight of total 
et . 

as defined in claim 107, wherein the inorgan c aggregate 
*oup consisting of clay, gypsum, calcium carbc::ate, mica, 
sandstone, limestone, and mixtures or derivatives thereof. 

as defined in claim 107, wherein the inorganic aggregate 
rticles that are size optimized xn order to achieve a 
■ packing density . 

as defined in claim 107, wherein the natural particle 
ic aggregate filler is at least about 0.65. 
as defined in claim 107, wherein the inorganic aggregate 
aggregate selected from the group consisting of perlite, 
-res, porous ceramic spheres, pumice, and mixtures thereof. 
? as defined in claim 107, wherein the fibrous material has 
m about 5% to about 3 0% by weight of total solids in the 

as defined in claim 107, wherein the fibrous material has 
in about 7% to about 2 0% by weight of total sol ids in the 

as defined in claim 107, wherein the fibrous material 
'ted from the group consisting of hemp fibers , cotton 
fibers , flax, southern pine f ibers , southern hardwood 

' as defined in claim 107, wh-vrein the fibrous material 
ected from the group consisting of glass fiber s , silica 
fibers , metal fibers , and mixtures thereof, 
as defined in claim 107, wherein the fibrous material 
• ing an average aspect: ratio of at least about 10:1. 
as defined in claim 107, wherein the fibrous material 
ing an average aspect ratio of at least about 100:1. 

as defined in claim 107, wherein the fibrous material 
iC fibers having varying strengths and flexibilities. 

as defined in claim 107, wherein the fibrous material 
ich have a substantially random orientation within the 



as defined in claim 107, wherein the fibrous material 
. ich have a substantially unidirectional orientation within 

as defined in claim 107, wherein the fibrous material 
.ich have a substantially bidirectional orientation within 

* as defined in claim 107, wherein the starch - bound sheet 
■ity ratio in a range from about 2 MPa . endot . cm . sup . 3 /g to 
g . 

as defined in claim 107, wherein the starch - b jund sheet 
ity ratio in a range from ab-nit 5 MPa . endot . cu. . sup . 3 /g to 
9 ■ 

- as defined in claim 107, wherein the starch -bound sheet 
nge from about 0.05 MPa to about 100 Mpa . 

as defined in claim 107, wherein the starch -b ,und sheet 
nge from about 5 MPa to about 3 0 MPa. 

as defined in claim 107, wh-rein the starch -bound sheet 
iic 1 g/cm . sup . 3 . 

as defined in claim 107, wherein the starch -bound sheet 
it 1.5 g/cm . sup . 3 . 

as defined in claim 107, wherein the starch - b^und sheet 
bout 0.5% to about 12% without completely fracturing. 
■ as defined in claim 107, wherein the starch -b./and sheet is 

- as defined in claim 107, wherein at least one of the 
er sheet is corrugated. 

as defined in claim 107, wherein at least on* of the 
er sheet is creped . 
as defined in claim 107, wherein at least on** of the 
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* - " starch -boi rid sheet and i 
146. An article of manu: 
selected i: rom the group 
foam, sheets that form 1 
plastics, and mixtures c 



oiler sheet turther includes a coat in g . 
zu as defined in claim 107, wherein the one other sheet is 
is. "ing of metallic foils, textile fabrics, paper, paperboard, 
;i; - with increased temperatures, inorganically filed sheets, 
\e . vatives thereof. 
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CLAIMS : 

What is claimed and d : 

1. An article of mam;*: 
comprising a first si. * 
laminated to a side c 
substantially homogei: 
binder being selectr-"' 
mixtures or derivati 
range from about 4 01 
inorganically filled 
substantially homoger 
thickness in a range 
it may be significant' 
degrades after prolo: 

2. An article of manr 
includes a coating m 

3. An article of ma: 
the inorganically f: 

4. An article of man- 
the inorganically fi~ 

5. An article of man' 
the article of manuf 

6. An article of man 1 
the article of manur 

7. An article of ma: 
increases r.he flexi* 

8. An article of mar. 
for use with food or 

9. An article of man- 
biodegradable . 

,10. An article of rru- t 
selected from the gr 
polyvinyl acetate, } 
acrylics, rolyureth. 
synthetic polymers, 

11. An article of m, 
selected from the cy 
oxide, aluminum oxic 

12. An article of m« 
laminar cn i ". i ng mat< 

13. An article of m;. 
includes £.:i inorgan. 



. ired to be secured by United States Letters Patent is: 
:.r:ture fashioned from at lease a portion of a laminat od sheet 

■ •: having an inorganically filled matrix and a second sheet 
"he first sheet, the organically filled matrix comprising a 

■ mixture of organic binder and inorganic aggregate, the organic 
om the group consisting of polysaccharides, proteins, and 
thereof, the inorganic aggregate having a concentration in a 
about 95% by weight of total solids in the matrix, the 
:rix of the sheet further including an optional fibrous component 
isly dispersed throughout the matrix, wherein the matrix has a 
ym about 0.01 mm to about 1 cm, is sufficiently flexible such that 
mechanically deformed without complete rupture of L*he matrix, and 
; exposure to water. 

■cure as defined in claim 1, wherein the laminated sheet further 
ial on at least a portion of the sheet. 

'.ure as defined in claim 2, wherein the coat ing material renders 
matrix substantially resistant to penetration by water. 
< ture as defined in claim 2, wherein the coat ing material renders 

■ i matrix substantially resistant to penetration by grease or oils. 

ture as defined in claim 2, wherein the coating material renders 
re substantially liquid- t ight . 

ture as defined in claim 2, wherein the coat j no material renders 
re substantially pressure-tight. 

■.ure as defined in claim 2, wherein the coat ing material 
y of the article of manufacture. 

ture as defined in claim 2, wherein the coating material is safe 
■ -erages . 

•ture as defined in claim 2, wherein the coat ing material is 



cture as defined in claim 2, 
consisting of melamine, poly 
-x-rylate , hydroxyp ropy 1 methyl 
polylactic acid, starch , soy 
es, elastomers, edible oils, 
'acture as defined in claim 2, 
> consisting of sodium silicat 
ceramic, and mixtures of the 
.acture as defined in claim 1, 
<- 1 on the inorganically f illeJ 
acture as defined in claim 12 
.y filled matrix . 



wherein the coating material is 
vinyl chloride, polyvinyl alcohol, 
cellulose, polyethylene glycol, 

bean protein, polyethylene, 
rsnd mixtures or derivatives thereof. 

wherein the coat ing material is 
e, calcium carbonate, kaolin, silicon 
foregoing . 

where-: n the second Liheet comprises' a 

ma tr: x . 

whei-^in the second sheet also 
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14 . An ar; 
selected : 
ceramic sh 
sheets, wa 

15. An art 
selected : 
ceramic s} 

16. An art 
selected : 
alumina, : 

17. An ar 
matrix fu: 
starches , 
18 . An ar' 
includes «. 
silicate ' 

19. An ar 
matrix of 

20. An ar' 
matrix of 

21. An ar 
fibrous cc 
solids in 
22 . An ar 
concentra - ■ 
inorganic 

23 . An ar 
a cellulo: 

24 . An ar 
a starch t 

25. An ar- 
a protein 

26. An ar' 
a polysac 
phycocoll- 
and mixtu 

27. An ar 
matrix fu 
polyvinyl 
polyacryl: 
salts , pof • 
and mixtu 

28. An ar; 
concentra 1 
inorganic 

29. An ar 
concentra 
inorganic. 

30. An ar: 
includes c 
abaca, fl. 

31. An ar- 
includes 
fibers , c 

32. An ar 
includes 

33. An ar 
includes < 
34 . An ar' 
material 
hem i hydra 

35. An ar' 
matrix fu 

36 . An ar 
includes 
inorganic. 

37. An ar 
comprises 
the inorg. 

38. An ar' 
matrix of 
completed 

39. An ar 
a score o 
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ifacture as defi ned in claim 1'?/ wherein the second sheet is 
o consisting of organic polymer sheets, metal 'oils, fiber sheets, 

rrs, elastomeric sheets, plastic sheets, cellophane sheets, nylon 
tallized films, and combinations of the foregoing. 

facture as defined in claim 1, wherein the inorganic aggregate is 
p consisting of perlite, vermiculite, hollow glass spheres, porous 
"weight expanded geologic materials, pumice, and mixtures thereof. 

wherein the aggregate material is 
calcium carbonate, mica, silica, 
cures thereof . 

wh-;rc-in the inorganically filled 
d from the group consisting of seeds, 



the aggregate material 
a luminum 



facture as defined in claim 1 
ap consisting of clay, gypsum, 
, sandstone, limestone, and mi 

•facture as defined in claim 1 
i i an organic aggregate select 

. 1 agar materials. 

facture as defined in claim 1, wherein 

gel selected from the group consisting of silica gel, 
silicate gel, and mixtures thereof, 
facture as defined in claim 1, wherein the inorganically filled 
jd sheet has a thickness less than xLout 3 mm. 

afacture as define.! in claim 1, wherein the inorganically filled 
•d sheet has a thickness less than -about 0.5 mm. 

facture as defined in claim 1, wherein the org nic binder and 
; lg a combined concentration 1-ss than about 4 0-, by volume of total 

:-ally filled matrix. 

wherein the organic binder has a 
bv volume of total solids in the 



facture as def in 
.ge from about 2% 

atrix . 
.facture 



;d in claim 1, 
to about 30% 



as defined in claim 1, wherein the organic binder comprises 



: facture as defined in claim 1, wh 
ivative . 

ifacture as defined in claim 1, wh 
privative . 

'facture as defined in claim 1, wh 
Lai selected from the group consi 

_ urn arabic, guar gum, locust bean 

=i tives thereof . 

.facture as defined in claim 1, wh 
"S a synthetic organic polymer sel 
, polyethylene glycol, polyvinyl « 
yacrylic acid salts, polyviny Lacr 
, polylactic acid, ethylene oxide 



e ~ein the organic binder comprises 

erein the organic binder comprises 

ore in the organic binder comprises 

.sting of alginic acid, 

juii:, gum karaya, gum tragacanth, 

■■'Ain the inorganically filled 
■ j tec from the group consisting of 
-jchol, polyvinylmethyl ether, 
y)ic acids, pal yviny lacryl ic acid 
polymers, synthetic clay, latex, 



facture as defined in claim j 
' je from about 0.5% to about Z 
r atrix . 

.facture as defined in claim 1 
ige from about 5% to about 4 0% 
i atrix . 

facture as defined in claim 1 
I selected from the group con 
)ine, and southern hardwood f 
facture as defined in claim 1 
^rs selectedf rom the group cc 
. carbon fibers , metal fibers 
facture as defined in 
bers having an aspect 
facture as defined in 
Ly settable mat -er Lai . 
facture as defined in claim 
rom the group consisting of 1. 
•:ide, and mixtures of the for 
facture as defined in claim : 
i a discontinuous phase of fi 
facture as defined in claim 1 
oers having a substantially r 
atrix . 

facture as define 
Lbers which have 



wiv.-r^in the fibrous component has a 
% by volume of total solids in the 

wh:- 1 -- in the fibrous component has a 
by -'olutne of total solids in the 

wh .-rein the fibrous component 
r sting of hemp, cotton, bagasse, 
.bers , and mixtures thereof. 

vn-rein the fibrous component 
:sis' ing of glass f ibera , silica 



claim 
ratio 
c 1 a i m 



an 
wt- 



fixtures thereof . 

'•-in the fibrous component 

• than about 10:1. 

•c-in the aggregate material 



in claim 3 
substantia 



;d matrix, 
facture as 



defined 



claim 1 



{ sheet can elongate in a rs 

facture as defined in claim 
^fining a fold line. 



■ , 'An.- rein the hyu raul ical ly settable 
'Jrv.;L;c cement, calcium sulfate 

>gr ng . 

■ - h ^vein the inorganically filled 
.ely d J spersed voids. 

wh-.-r* in the fibrous component 
ip.de. - Mentation within the 

w:. rein the fibrous component 
ly . i direct iona 1 orientation within 

-jrein the inorganically filled 
:e 'rom about 0.5% to about 8% without 

wr ^- in the laminated sheet includes 
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facture as defined in claim 1, 
a fold or tear Mnu. 
auf acture as defined in claim 1, 

u facture as defined in claim 1, 
■verage container, 
facture as defined in claim 1, 



. - rein the laminated sheet includes 

;r- in the article of manufacture 

rein the article of manufacture 

.•ruin the article of manufacture 

.orein the article of manufacture 



.facture as defined in claim 1, 
terlocking devices. 
:acture as defined in claim 1, w:-r-in the article of manufacture 

nuf acture as defined in claim 1, w; -r-in the article of manufacture 
am- shell container. 

jfacture as defined in claim 1, v.. t>rein the article of manufacture 

facture as defined in claim 1, wherein the article of manufacture 
'.ce carton. 

iacture as defined in claim 1, v.-roin the article of manufacture 

^Jacture as defined in claim 1, wiurein the article of manufacture 

iu facture as defined in claim 1, wherein the laminated sheet has been 
article of manufacture. 
: facture as defined in claim 1, wherein the laminated sheet has been 
le article of manufacture. 

•acture as defined in claim 1, wherein the article of manufacture 
•oup consisting of a can, a rruz-<:\ juice concentrate container, a 
an ice cream container, a salt c incainer, a detergent container, a 
id a mailing tube. 
;ufacture as defined in claim 1, w! -rein the article of manufacture 

m facture as defined in claim 1, '.therein the article of manufacture 

'acture as defined in claim 1, wherein the article of manufacture 

: acture as defined in claim ~ , ■.. -erein the article of manufacture 

: acture as defined in claim 1, wlv-rein the inorganically filled 
-Moving a substantial quantity of /at-r from an inorganically filled 
:er, the water-dispersible organic binder, the inorganic aggregate 
r-ius component. 

.;;acture fashioned from at lesct a portion of a laminated sheet 
■t having an inorganically filled mar.rix and a iecond sheet 
inorganically filled matrix comprising a substantially homogeneous 
;er and inorganic aggregate, th- organic binder being selected from 
: starch-based materials, cell u ;e- based materials, polysaccharide 
-:tures or derivatives thereof, inorganic aggregate having a 

:e from about 40% to about 95; by weight of total solids in the 

-i..ly filled matrix of the shee^u i irther including fibers 
.---^usly dispersed throughout the ::i..rrix, wherein an inorganically 

. .ckness in a range from about C.C1 mm to about 1 cm and degrades 

' *-j to water. 

acture as defined in claim I.'. v.-erein the inorganically filled 
oving a substantial quantity of water from an inorganically filled 
the organic binder, the inc.-r j -,:.ic aggregate material, and the 

•facture as defined in claim 5>, '-herein the inorganically filled 
h that is may be significantly ■'■■■''on ied without complete rupture of 

•'acture as defined in claim £ 0 , unerein the second sheet comprises 
j -ial adhered to the inorganically filled matrix. 
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.cture comprising: 

* matrix formed by gelatinizing a starch-based binder in water and 
. -based binder to substantially harden by removing a substantial 

* evaporation to thereby form the starch -bound cellular matrix, 

1 cellular matrix includes an outer skin portion having a density 
•tion having a density that is significantly lower than the 
n portion, the starch - bound cellular matrix further including 
jersed therein; and 

least a portion of the outer skin portion of the starch -bound 
; from the group consisting of edible oils, drying oils, melamine, 
ter resins, epoxy resins, toroene resins, urea- formaldehyde reins, 
i.nyl chloride, polyvinyl alcohol, polyvinyl acetate, 
js, hydroxypropylmethylcellulose , methocel, polyethylene glycol, 
"mers, polyurethane , polylactic acid, 

oxyvalerate copolymers, starc hes , soybean protein, waxes, and 

■cure as defined in claim 1, wherein the starch-based binder 

:ted from the group consisting of potato starch, corn starch, waxy 

.j_ wheat starch, starches derived from cereals, tubers, and roots, 

:ture as defined in claim 1, wherein the starch-based binder is 

; a range from about 10% to about 80% by weight of total solids in 
.r matrix. 
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rock, and mixtures thereof . 
ture as defined in claim 6, wherein the inorganic aggregate 

amount in a range from about 20% tc about 90% by weight of total 
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cture as defined in claim 6, wherein the inorganic aggregate 

amount in a range from about 30% to about 70% by weight of total 
nd cellular matrix. 

oture as defined in claim 1, wherein the starch -bound cellular 
a mold- release agent . 
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trix . 

cture as defined in claim 12, wherein the fibers are selected 

a of sisal, hemp, cotton, plant, leaf, abaca, bagasse, wood, 

o, and metal fibers , and mixtures thereof. 

cture as defined in claim 12, wherein a portion of the 
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What is claimed and desired to be secured by United States Letters Patent is: 

1. An article of manufacture comprising a hinged inorganically filled matrix including a 
substantially homogenous mixture of aggregate and organic binder, said matrix being 
formed from an inorganically filled mixture comprising water, a water-dispersible organic 
polymer binder selected from the group consisting of polysaccharides, proteins, and 
mixtures or derivatives thereof, an inorganic aggregate material having a concentration 
in a range from about 40% to about 96% by volume of total solids in said inorganically 
filled mixture, and a fibrous material substantially homogeneously dispersed throughout 
said inorganically filled matrix . 

2. The article of manufacture of claim 1, wherein said hinged matrix includes a living 
hinge . 

3. The article of manufacture of claim 1, wherein said hinged matrix includes a nonliving 
hinge . 

4. The article of manufacture of claim 1, wherein said hinged inorganically filled matrix 
has a thickness in a ranc- from about 0.01 mm to about 1 mm. 

5. The article of manufacture of claim 1, wherein said hinged inorganically filled matrix 
has a thickness in a ranc^ from about 0.05 mm to about 0.5 mm. 

6. The article of manufacture of claim 1, wherein said inorganic aggregate material has a 
concentration in a range rorn about 50% to about 95% by volume of the total s-olids in the 
matrix . 

7. The article of manufacture of claim 1, wherein said inorganic aggregate material has a 
concentration in a range from about 60% to about 30% by volume of the total solids in the 
matrix . 

8. The article of manufacture of claim 1, wherein said inorganic aggregate material 
comprises at least two d: - rt.-rent aggregate materials. 

9. The article of manufacture of claim I, wherein said inorganic aggregate material 
comprises individual par: les that are size optimized in order to achieve a. 
predetermined particle pa ing density of the aggregate. 

10. The article of manufacture of claim 9, wherein said particle packing density of said 
aggregate material is at ^-ast about 0.65. 

11. The article of manufa ." tre of claim 9, wherein said particle packing density of said 
aggregate material is at . jast about 0.75. 

12. The article of manufa 'ture of claim 9, wherein said particle packing density of said 
aggregate material is at . t about 0.35. 

13. The article of manuf ■ ure of claim 1, wherein said inorganic aggregate material 
comprises a lightweight ^ regace that reduces the density and increases the insulation 
ability of said hinged nn tx . 

14. The article of manuf, ure of claim 13, wherein said lightweight aggregate is 
selected from the group c .sisting of perlite, vermiculite, hollow glass spheres, porous 
ceramic spheres, lightwei ' expanded geologic materials, pumice, and mixtures thereof. 

15. The article of manufa ure of claim 1, wherein said inorganic aggregate material is 
selected from the group c listing of clay, gypsum, calcium carbonate, mica, silica, 
alumina, sand, gravel, s: u'one, limestone, and mixtures thereof. 
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re of claim 27, wherein said starch- based polymer 
amylopectin, amylose, seagel, starch acetates, s 
• iirches , long -chain alky 1 starches , dextrins, amir, 
r de starches , and mixtures thereof . 

* re of claim 1, wherein said water-dispersible org 
ased material . 

re of claim 29, wherein said protein-based materi 
'^ting of prolamine, collagen, gelatin, glue, cas 
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- ■ of claim 1, wherein said wot 
roup consisting of alginic aci 
gum, gum k a ray a, gum cragac c <n 
a of claim 1, wherein said war. 
f vnchetic organic polymer, 
cure of claim 32, wherein said sy 
■if', t; ting of polyvinyl pyrrolidou-- 
'I ^thyl ether, polyacrylic acids 
'nylacrylic acid salts, polyac 
t ..etic clay, latex, and mixture 
i of claim 1, wherein said fib 
about 0.5% to about 50% bv vo 



er-di spersible orjanic polymer 
d, phycocol loids , agar, gum 
th, and mixtures '.hereof, 
er-dispersible organic polymer 

nthetic organic polymer is 

, polyethylene glycol, 

, polyacrylic acid salts, 

rylimides, polylactic acid, 

s thereof . 

rous material has a 

lume of the total solids in 



r re of claim 1, wherein said fibrous material has a 

rem about 2% to about 30% by volume of the total solids in the 

x . 

:i of claim 1, wherein said fibrous material has a 

■•( about 5% to about 2 0% by vo/.;:::e of the total solids in the 

of claim 1, wherein said fibrous material comprises 

of claim 37, wherein said organic f ibers are . elected from 
t-jinp, cotton, bagasse, abaca, \ 1 ax , southern pin^, southern 
;■ : thereof . 

tu ~>: of claim 1, wherein said f:brous material comprises 

of claim 39, wherein said organic f ibers ar-- selected 
'^ ass fibers , silica fi bers , ceramic fibers , carbon fibers , 
reof . 

; of claim 1, wherein said fibrous material comprises a 
iving varying strengths and flexibilities, 
of claim 1, wherein said fibrous material increases the 
. .inically filled matrix. 
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• of claim 1, wherein said fibrous material increases the 
ly filled matrix. 

: of claim 1, wherein the asp-vc ratio of the individual 
m .^rial is at least about 10:^. 
tur*j of claim 1, wherein the ast.-icc ratio of the individual 
n , ■ -irial is at least about 100:1. 

of claim 1, wherein the ast:-r:t ratio of the individual 
3rial is at least about 100*J:1. 
of claim 1, wherein £;aid f : Irous material comprises 
substantially random orienrrrjen within said inorganically 

of claim 1, wherein said fibrous material coi .prises 
a .substantially unidirectional, orientation within said 

ti.r- of claim 1, wherein said fibrous material comprises 
substantially bidirectional orientation within said 

of claim 1, wherein said inorganically filled matrix 
rior each having fibers positioned thereat, .said fibers 
ng more uniformly oriented along a defined direction than 
i said matrix. 

:t of claim 1, wherein said a^'ivegate material comprises a 
er 1 . 

■:v " of claim 51, wherein said oydraul ical ly settable material 

of claims 52, wherein said iivdraulic cement comprises 

of claim 52, wherein .said hydraulic cement is selected 
.'jrtland white cement, slag r-v':.er.t, calcium aluminate 
bate cement, high-alumina cement, magnesium o." y chloride 
micron ine cement particles. Macro-Defect - Free iMDF) 

o i 

:i of claim 51, wherein said h vdraul ically settable material 
. hydrate . 

of claim 51, wherein said nydraul ical ly settaole material 

of claim 51, wherein .said bybraul ical ly sec cable material 
I inorganically filled matrix great enough to i -apart a 
-ix . 

• of claim 1, wherein said inorganically filleo matrix is 

'r. of claim 1, wherein said inorganically filled natrix is 
nmentally neutral components . 

of claim 1, further cornprl .b : ::g a coat ing material on a 
filled matrix. 

of claim 60, wherein .raid r t ing material increases the 
"'illed matrix to resist; wa'r-r penetration. 

of claim 60, wherein said co 1 1 ing material increases the 
-ly filled matrix. 

of claim 60, wherein said •: ^ ting material comprises a 

of claim GO, wherein said r a ting material i^ selected 
jlamine, polyvinyl chloric; r polyvinyl alcohol, polyvinyl 
ypropylmethylcellulose , poly-- ihylene glycol, acrylics, 

starch, soy bean protein, t - : '/ethylene, synthetic 
bible oils, and mixtures ih-^-of. 

of claim 60, wherein said <• ■i cing material is selected 
;dium silicate, calcium carrcnate, kaolin, silicon oxide, 
xtures thereof . 

n of claim 1, wherein said inorganically filled matrix has a 
om about 0.05 MPa to about , MPa. 
of claim 1, wherein raid : n organically filled matrix has a 
■>m about 5 MPa to about 40 b.-^. 

of claim 1, wherein said inorganically filled matrix has a 
■-out 0.4 g/ cm. sup. 3 tc abou: :. g /cm. sup. 3. 
of claim 1, wherein said in- rganically filled matrix has a 
out 0 . 4 g/cm . sup .3 to abou* . . 5 g/cm . sup . 3 . 

of claim 1, wherein said i n j :ganically fillod matrix has a 
*:y ratio in a range from ob ot 2 MPa -cm. sup. 2 /g to about 

of claim 1, wherein said b' • j-anically filled matrix has a 
■.y ratio in a range from ah • 3 MPa-cm.sup.2 /c. to about 

of claim 1, wherein said r ganically filled, matrix can 
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0.5% to about 3% without Jwiroletely fracturing when dry. 
of claim 1, wherein said „;u. rganically filled matrix can 
it completely fracturing w. moist. 

of claim 1, wherein saia h^r.aed matrix is formed by 
said inorganically filled ra,rix. 

of claim 1, wherein said hinged matrix is formed by 
,ed mixture . 

of claim 1, wherein said inn -ganically filled matrix is 

of claim 1, wherein raid i r a -ganically filled matrix 
-oids . 

of claim 1, wherein said dinged matrix may be bent up to 
' chouc substantially fractn. Irg said matrix. 

of claim 1, wherein said h ' fried matrix may oe bent up to 
.'ithour. substantially fracturing said matrix. 

of claim 1, wherein said hinged matrix may be bent up to 
vithout substantially fracturing said matrix. 

of claim 1, wherein said inorganically filled matrix is 

of claim 1, wherein said hinged matrix further comprises a 
od thereon . 

of claim 34, wherein said p ^ip-cont aining material is a 

■et that has been scored to produce the hinged matrix 

-et that has been molded to produce the hinged matrix 

comprising a hinged inorganically filled matrix including a 
;re of aggregate and organic binder, said matrix being 
'lied mixture comprising: 

; polymer binder selected from the group consisting of 
mixtures or derivatives tlvrr-of and having a cencent rat ion 
rut 50% by volume of total r_lids in the inorganically 

rrial having a concentration, in a range from about 40% to 
)lids in the inorgani rally : i l. led mixture; and 
. concentration in a rang v rrm about 0.5% to about 50% by 
: norganically filled mixture, wherein said hinged matrix 
,m to about 1 mm, and wherein said fibrous material is 
ipersed throughout said inorganically filled matrix, 
of claim 86, wherein said ringed matrix has a thickness in 
ibout 0 . 5 mm . 

- of claim 36, further comprising a coating on at least a 
norganically filled matrix. 

of claim 36, wherein said ".ringed matrix further comprises 
■ -osed thereon . 

of claim 39, wherein said pulp-cont aining material is a 
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aid organic binder being s 
and mixtures or derivative 
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;lly filled matrix. 

of claim 91, wherein said 
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of claim 91, wherein thn : 
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^ of claim 91, wherein sai'- organic binder comprises a 
•ted from the group cc.usis* i:n of 

ydroxyme thy lethylcellul os-; , r.arboxyrnethylcell ulose, 
■ , hydroxyethylcellulose .. nvdrooxyethylpropylr^llulose, and 

of claim 91, wherein, uai.: oiganic binder comprises a 

.:rom the group consisting r-:_ imylopectin, atr/lose, seagel, 

yethyl ethers, ionic sta] ch-r long-a*hain alrr/l starches, 
phate starches , dialdehyde r.r a rches, and mixtures thereof, 

e of claim 91, wherein said cyanic binder comprises a 

ed from the group consisting of prolamine, collagen, 
■<tures thereof . 
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* e of claim 91, wherein aaia inorganically filled matrix 
-nthe c organic polymer select-.-d :"r . the group consisting of 

oo" chylene glycol, polyvinyl, a.cci,.!, polyvinylmet hy 1 ether, 
it ^ : ? acid sales, polyviny lacry 1 i * acids, polyvii.ylacrylic acids 
'tic acid, ethylene oxide polymers, synthetic clay, latex 

re of claim SI, wherein sai a :: ibers have a concentration in a 
at 50% by volume of the total solids in the inorganically 
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fibers , inorganic fiber s , a:.d. ■ l xtures thereof. 

ure claim 99, wherein sa.Ld *rg mic fibers are riolocted from 

hemp, cotton, bagasse, abacv , fx ax, southern pine, southern 

■e of claim 99, wherein said inorganic fibers are selected 
9- ass fibers , silica f iber: c>j ramie fibers , carbon fibers , 
he reof . 

I'je of claim 91, wherein the aspect ratio of the f ibers is at 
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; j cement . 

■ -e of claim 91, where:.:: sale; inorganically filled matrix is 
n\ irenment al ly neutral cop.onn**.:^. 

ure of claim 91, further comprising a coat in -a, material on a 

■: \:re of claim 106, wherein sale- coating materiaJ increases the 
trix. 

' are of claim 106, wherein s.ic; aoat ing material is selected 
: melamine, polyvinyl ch iori polyvinyl alcohol, polyvinyl 

xypropylme thylcellulos^ , pc.Ly-thylene glycol, u.:rylics # 
■ ••, starch , soy bean protein polyethylene, synthetic 
rs, edible oils, sodium si ..ica: v, calcium carbonate, kaolin, 
xiile, ceramic, and mixtures ch ;.:;-;o: , 
-".ure of claim 91 wherein said ringed matrix further comprises 

■ isposed thereon. 

■ ure of claim 10 9, wherein said pulp- containing material is a 
ure of claim 91, wherein sait; hinged matrix is formed by a 

aheet that has been melded ~< o reduce the hir.o^d matrix 
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COUNTRY 

N/A 

N/A 



US-CL-CURKENT: . 
264/232, . 1/:V 



156/242, 156 / 244 .11 , 156/245, 264/129, 264/138, 264/152 , 264/175, 



III 



■^11 



iiClassrficatior^ 



SPijEiimiiii Mimiii 



O 10. -Jocv 

L5 : Entry ) <. . 

US-PAT-NC : r,3 
DOCUMENT- ■ ' * 

TITLE: Me 1 
settable ■ 

DATE-ISSU: • : r t 

INVENTOR- VO. 
NAME 

Andersen ; 
Hodson; f 



US 5800756 A 

File: USPT Sep 1, 199* 

'S 5800756 A 

:ufacturing containers and oth^'.- articles from hydraulically 
■: 1, 19 98 



CITY 

Santa Barbara 
Santa Barbara 



STATE ZIP CODE COUNTRY 

CA :;/A N/A 

CA iJ/A N/A 



US-CL-CUR 



3; 264/132, 264/234, , 264/3JJ), 264/327, 264/333 



•1 of 1 ( > 



I ^Classification | Qiftnl^efer.ence' 



O 11. 

L5: Entry 1 

US-PAT-NO: 
DOCUMENT- i 

TITLE: Me*:! 
settable c 

DATE-ISSU I 

INVENTOR- IN 
NAME 

Andersen, 
Hodson; h' i; 



): US 5766525 A 

-6 File: US?T Jun 16, 1998 

" 5766525 A 

.mfacturing articles from sheets of unhardened hydraul ical ly 



'IC 



1993 



CITY 

Santa Barbara 
Santa Barbara 



CA 
CA 



ZIP CODE 

N/A 

N/A 



COUNTRY 

N/A 

N/A 



US-CL-CUR ; F 



1; 264/102, 264/129, 264/132, 2 64/13S, 264/157, 264/175. 264/42 



iCIassificatioh 



1132 



O 12. 
L5: Entry 12 

US-PAT-NC: 
DOCUMENT - "D 

TITLE: Me h 
and polys .c 

DATE-ISSUNL 

INVENTOR- INF 
NAME 

Andersen; F 
Hodson; t in 



): US 5753308 A 



5753303 A 



File: US?T 



May 19, 1998 



ufacturing food and beverage containers from inorganic aggregates 
*otein, or synthetic organic binders 



993 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 

CA 



ZIP CODE 

N/A 
M/A 



COUNTRY 

N/A 

N/A 



us-cl-cur: e. 

264/294, '± 



^4; 264/112, 264/119, 264/122, 2f4/l_23, 264/133, 264 / 211 . 11 , 

-'-36 , 264/42, 264/50, 26^/54, 427/j'_34 , "427/3 93 .6 , 427/394, 427 / 397 .7 



^Classification 



O 13. US 5738921 A 

L5 : Entry 1_- File: USt-1 Apr 14, 1998" 



5 ol' 19 



US-PAT-NO : 5* W*2~ 
DOCUMENT- IDE 

TITLE : Compc 
comprising 

DATE- ISSUED 

INVENTOR- INI RMAT1 
NAME 

Andersen; t 
Hodson; Simr 



: 573S921 A 

; . methods for manufacturing sealc 
/ally filled matrix 

1993 



.le, liquid-tight containers 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 

CA 



ZIP CODE 

X/A 

M/A 



COUNTRY 

N/A 

N/A 



us-cl-curre; 

428/ 36 .5 , r ; 



t; 206 / 524 .3 , 206 / 524 .7 , 206/S19 , 423 / 317 . 9 , 428 / 34 .5 , 423 / 36 .1 , 
"b/532, 428/906 



□ 14. 



L5 : Entry 1 

US-PAT-NO: b 3620: 
DOCUMENT - ""r ' : 

TITLE : Compc - a 

therefrom 

DATE-ISSUFX 

INVENTOR- IK 
NAME 

Andersen; T 
Ong; Shacde 
Christenser: ■ -e 
Hodson; Sid. 



US 5736209 A 



File: USPT 



Apr 7, 1998 



' 57^209 A 

ring a high ungelat ini r^ed starch :'ont^nc and sheets molded 

9 98 



CITY 


STAT:- 


ZIP CODE 


COUNTRY 


Santa Barbara 


r ' A 


N/A 


M/A 


Goleta 


CA 


N/A 


N/A 


Goleta 


CA 


N/A 


N/A 


Santa Barbara 


CA 


N/A 


N/A 



us-cl-curr:-- 

428/532, 42, 



428 / 152 , 428 / 182 , 428/ 317 .9 , 4 23/ 36 . 5 , 423 / 36 . 92 , 423 /43, 



j»i maw 



O 15. 

L5: Entry 1 

US- PAT-NO : 
DOCUMENT- . 

TITLE: Meth 

DATE-ISSU1.; 

INVENTOR- IN 
NAME 

Andersen ; 
Hodson; IS i: 



US 5720913 A 



File: USPT 



Feb 24, 1998 



•"''? n 913 A 

mu fac curing sheets from hydraul ically settable compositions 
, 1998 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 

CA 



ZIP CODE 

*T It 

:j/a 



COUNTRY 

N/A 

N/A 



US-CL-CURF 



^; ■"■4/129, 264/145, 2£4/l52, 264 / .75 



6 c!' i*; 



mini 



O 16, 

L5: Entry " 

US -PAT- NO: 
DOCUMENT- ' 

TITLE: Sea: 
materials 



j\ \.'S 5714217 A 

File : US] T Feb 3, 1998 

571-1217 A 

-eight containers comprised of coated hydraulically settable 



DATE-ISSU-T 



;93 



inventor-.: : 

NAME 

Andersen, 
Hodson; Si- 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 

CA 



ZIP CODE 

N, A 

N/A 



COUNTRY 

N/A 

N/A 



US-CL-CURKF 
428/ 34 . 7 , < 



206/ 449 , 206 / 524 . 3 , 206 / 524 . 6 , 206 / 524 . 7 , 423/ 312 .4 , 428 / 319 .3 , 
•■ ' . I. , 428 / 36.6 , 423/ 703 



i!C lass ff tea tion 



O 17. 

L5: Entry j 

US-PAT-NO: 
DOCUMENT- 

TITLE: Met! 
a highly ii 



DATE-ISSU: 



i: c : -709913 A 



13 A 



File: USPT 



Jan 20, 1998 



itus for manufacturing articles cf manufacture from sheets having 
:illed organic polymer matrix 



INVENTOR-.! 
NAME 

Anders-:; • 
Hodson; Si 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 

CA 



ZIP CODE 



COUNTRY 

N/A 

N/A 



US-CL-CURFJ 
428 /182, : .: 



206/ 524 .7 , 229 / 406 , 229/ 5 .SI , 2_29/j*31, 428 /152 , 4 23 / 163 , 
■ 428/36 . 9 , 423/ 36 . 92 , -123/4 3, -1 28/532, *J 23/906 



O is. 

L5: Entry 



{;> s 709827 A 



File: US PT 



Jan 20, 1998 



7 t .; 19 



f 



US -PAT- NO: 
DOCUMENT- Z \ 

TITLE: Met-; 

DATE-ISSUEL 

INVENTOR- II 
NAME 

Andersen; 
Hodson; SL 

US-CL-CURKl 




□ 19. 

L5: Entry : 

US -PAT- NO: 
DOCUMENT- * 

TITLE: Meul 

date-issu:;l 

INVENTOR-:! 
NAME 

Andersen; 1 
Hodson; S 

US-CL-CURRI 




O 20. 

L5 : Entry : 

US-PAT-NO: 
DOCUMEI.'T- i 

TITLE : CofiV 
protein, ■ 1 

DATE-ISSUIli 

INVENTOR- : 
NAME 

Andersen; 
Hodson; Si; 

US-CL-CURKI 
428/ 36 .8 , ■ 




.9327 A 

■' ring articles having a starch-bcmd cellular macrix 
^93 



CITY 

Santa Barbara 
Santa Barbara 



STATE ZIP CODE COUNTRY 

CA M/A N/A 

CA M/A N/A 



102, 264/129, 264/ 232 , 264/327, 264/330, 264/53 



!|C lass rf iedtio n I :. Date;;]i[ft^erence.| 



mm 



'707474 A 



File: USPT 



Jan 13, 1998 



■74 A 

curing hinges having a highly inorganically filled matrix 

. ' -8 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 

CA 



ZIP CODE 

M/A 
M/A 



COUNTRY 

N/A 



/ 133, 264/151, 427/292 



5705242 A 



File: USPT 



Jan 6, 1998 



4 2 A 

containers made from inorganic aggregates and polysaccharide, 
■ binders 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 
CA 



ZI? CODE 

M/A 
M/A 



COUNTRY 

N/A 

N/A 



/524 .3, 206 / 524 . 6 , 206 / 524 . 7 , 423/ 317 . 9 , 428 / 36.5 , 428 / 36 .6 , 



Ws rficatio n LPflteiiEjSsfere n ce : ;C;!£jifi# 



S ul' 19 



L5 : Entry . 

US-PAT-NC 
DOCUMENT- : 

TITLE : Mc 

DATE-ISSU ! 

INVENTOR-: . 
NAME 

Andersen; 
Hodson; £ l 



i ^705239 A 



^39 A 



File : US FT 



Jan 6, 1998 



an inorganically filled organic polymer matrix 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 

CA 



ZIP CODE 

N/A 
N / A 



COUNTRY 
K / A 
N/A 



US-CL-CUR 
428/36 .4 , 



' 524 , 1 , 206 / 524 . 6 , 428 / 152 , 428 /io2 , 428 / 317 . 9 , 428/ 339 , 
f 28/532 , 428/ 906 



testification | ! i t>atqlij^f|fjence; |:C;lafTO; 



D 22. 

L5 : Entry 

US- PAT -NO . 
DOCUMEKT- 

TITLE: Ar\ 
organic p 

DATE-ISSCi 



^05238 A 



File: USPT 



Jan 6, 1998 



:e fashioned from sheets having a highly inorganically filled 



INVENTOR- 1 
NAME 

Andersen ; 
Hodson; S 



CITY 

"'anta Barbara 
oanta Barbara 



STATE 

CA 

CA 



ZI? CODE 

n/;\ 

N/A 



COUNTRY 



US-CL-CUE'r 
428/3 5 . 5, 



° A ' ' 524 .3 , 206 / 524 . 7 , 206 / 819 , 428 /: f2 , 428 /163 , 42S/ 182 , 
428 / 36 . 92 , 453 /4 3, 428/ 532 , 42S' 906 



i>4. 



L5 : Entry T 

US -PAT -NO : 
DOCUMENT - " i 

TITLE: Hy< 
packaging . 

DATE -ISSUE' 



'S T 05237 A 



i7 A 



File: USPT 



Jan 6, 1998 



containers and other articles tor storing, dispensing, and 



INVENTOR- II 
NAM'- 

And' rsen; 
Hodson; £ 



JITY 

'anta Barbara 
■anta Barbara 



STATE ZIP CODE 

CA N ; A 

CA N 'k 



COUNTRY 



US-CL-CURRI 
428/34 .7, 



2i 524 .3 , 206 / 524 . C , 206 / 524 .7 , 4.23/ 312 .4 , 4 2 8/1. 17 . 9, 428/ 34 .5 , 
428/703 



9 ol" 19 



D 24. 

L5 : Entry . 
US-PAT-NO: 

doci -<;;-::t- i. 

TITLB : Syst: 

DATE -ISSUE! 

INVENTOR- J: 
NAME 

Anc >rsen; 
Hoduon; Si 



' 'S 5705203 A 

File: USPT Jan 6, 1998 

:.3 A 

f mo .dii deles which include a hinged £■ z , rch-bound cellular matrix 



CITY 

.'Santa Barbara 
Janta Barbara 



STATE 

CA 

CA 



ZIP CODE 



COUNTRY 



US-CL-CURR1. 



: 1 5 , 264 /327, 425/412, 425/ 420 , 425/ S17R 



i||fi[|;f||:en'ce::| L CJap 



P 25. 

L5 : Entry : 

US-fAT-NO: 5'/ 
DOCi VWT-' '"V 

TIT! 5 : Mo] c t 

date - issue! 

inv1 mtor-ii 
nam;: 

And '^sen; e 
Hod., on; SL 



■U ; y. t 



7 02787 A 



File: USPT 



Dec 30, 1997 



'737 A 

' an inorganically filled cragnic polym= 
7 



CITY 

Santa Barbara 
Santa Barbara 



STATE 

CA 

CA 



Z- ? CODE 



COUNTRY 

i:/a 

M / A 



US-C^-CURR] 
428/ 36 .5, ' 



■' 524 ,3 , 206 / 524 . 7 , 206/ 819 , 423/2.10, 423/30^^, 423 /317 .9, 



;!$iiftssificatiohjj|;;;f>^ 



L. 26. 

L5 : Entry 



: 9 1 0 1 4 A 



File: USPT 



Nov 25, 1997 



io or 19 



US- FAT-NO: 
DOCUMENT-!. 

TITL3 : Cou. 

DATF- ISSUED. ^m; 

INVESTOR- IN r ORN TION: 
NAME 

And rsen; 
Hod..* on; S. 

US-CL-CURI".: 
428 ; 35.3, 4. , 



1014 A 

ng an inorganically filled organic polymer nanix 
•*7 



CITY 

3anta Barbara 
Santa Barbara 

■/ 524 .3 , 206 / 524 . 
428/43, 428 /5: 



STATE 

CA 

CA 



z;r CODE 



COUNTRY 

[, 206 / 819 , 423 / ..32 , 42c/V:7/', 423/339, 



T 27. 
L5: JIntry 27 oi 46 

US-PAT-NO: r ^S? 7P 
DOC :£;!T~ ' " 

TITT2: Art' 
fibers 

DATF-ISSU-. 

INVESTOR- IN:'OR! .VIOM : 
NAM 

And rsei:; 
Hod on; S : 



->S3772 A 

File: USPT Nov 4, 1997 

"•."72 A 

ii'jh- bound cellular matrix reinforced with -.-ni :. jrmly dispersed 



CITY 

■'anta Barbara 
ianta Barbara 



STATE ZIP CODE .XUNTRY 

C A N ' ; - '' ^ 

ca n/a i: a 



US-C^-CURI 
428 ■ 317 . S- 



"/ 524 .3 , 206 /524 . r f 206 / 524 .7 , 42_-/220, 42_S/3_1 C_j: , 428 / 314 .4 , 
5.3 , 428/339, 423/365, 423/53 



ET 2S. 

L5 : Entry : 
US-1 \T-NO: 

doc: ;;.-:nt- 

TITI 2: St;, 
higl stre: 

DATF-ISSU- 

INVi. -NTOR-;j 

nak : 

And rser. ■ 
Hod on; t; ' 

us-cc-cur; 

106 .217.' 



'79145 A 



File: USPT 



Oct 21, 1997 



>ns having uniformly dispersed C bers ur-c 
a fiber-reinforced, st arch -boi: nci cellular 



CITY 

; int a Barbara 
anta Barbara 



STATE 

CA 



ZIP CODE 

:- r /A 



/ 162 .51 , 106/162 .9, 106/ 16- 1 . 01 , 106/ 205 . c : 
. 0, 536/102 



manufacture 

* r r i x 



COUNTRY 



'/6/ 206 .1 , 



II,!' 19 



□ 29. 

L5 : Entry 

US- I AT-N'" 
DOCl MENT- 

TIT 3 : M ' 
mix vires 

date-issu 

inventor- ' 
nan: ■ 

And jrsen , 
Hoc ^on; • 



76905 A 



:5 A 



File: USPT 



. ing articles of manufacture fr^":i hydraul 



Oct 14, 1997 



settable 



'TTY 

anta Barbara 
ianta Barbara 



STATE 

CA 

CA 



ZIP CODE 

N/A 
M / A 



COUNTRY 
N/A 



US-CL-CUr 

264 /32S , !: 



' ] A> 264 / 232 , 264/ 234 , 264 /239, 2C4/ 299 , 
■■C4/344, 264/42, 264/54, 2£4/:B2 



^4^23.1, 



5 - , -^^^ 



i!ft^ : fe;rience ; : 



!IHU 



O 30. 

L5: Entry 
US-PAT-NC 

doc ::E:n 

TIT' S: Lf 
DATi - ISSL 



35442 A 



File: USIT 



Sep 9, 1997 



j a highly inorganically filled organic ;olyr.-3r matrix 



INVENTOR - 
NAME 

Anc . rser. ■ 
Hoc ;on; 



:ITY 

'^nta Barbara 
,:rca Barbara 



STATE ZIP CODE COUNTRY 

CA M/A :j/a 

CA N/A M.' A 



us-^-cu: 

428, 182, 



" 24.1 , 206 / 524 . 7 , 423 / 144 , 428/152 , 4 28 /' .-Jf> , : 28/ 172 , 
.23/43, 428/53..",' 428/906 



ilftcattonii 



L : 31. 
L5: Entr- 



•5-139 A 



File : US. T 



Sep 9, 1997 



i: i>!" (9 



US-PAT-N. 
DOCUMENT - 

TITr.E: A^ 

DATE-ISS T 

INVENTOR - 
NAKE 

Anc orser. 
Hoc ^ on; 



fashioned from hydraulic illv settable 



nta Barbara 
nta Barbara 



STATE 

CA 

CA 



ZIP CODE 

N/A 

N/A 



X UNTRY 

::/a 
:i, a 



us-cl-cu: 

428/312 . 



JO, 106 / 633 , ;o/ 449 , 20b .' 524 . 3 , 206 /5 
423/703 



3 . • . t 



206/524 .7 , 



T3 



IHiiififfiii 



}904 A 



L5: Entr; 

US-PAT-N 
DOC MSI '7 

TITIE: S; 

DAT'MSS; ."): 

INVi MTOR 
NAM 2 

Ancl-irsei . 
Hoc ;on; 

us-cl-cu: ... 

428.295.- 4' 



File: US? f : 



inorganically filled organic polymer matrix 



Aug 26, 1997 



[TY 

.nta Barbara 
i r^rbara 



STATE 

CA 

CA 



ZIP CODE 

M/A 

N/A 



COUNTRY 
N/A 



• 4 ' 2 M - 3 ' 206 / 524 . 6 , 206 / 524 .7 , 423 / 152 , ^S/lP^, 4 23/ 295 ,1 , 

T ~ ■■•/S22 l 428/90-: 



MM 



is 



v J003 A. 



L5: Sntr; 

US-PAT-N 
DOCUMENT 

TITLE : S. 

DATE - I SSI 



?ile: US?^' 



iorg- \:;ical ly filled ore a. ; c polymer mc* ' l x 



Aug 26, 1997 



INVEMTOR 
NAT-: : 

And .-rsei. 
Hoc ,on; 



.nta Barbara 



•in Bi.rbar- 



STATS 

CA 

CA 



ZIP CODE 

M/A 

N/A 



C'\ UNTRY 



US-^-CUF 



; 3/ 132 , 4: 3/ 317 . 9 , 4; 8/ 3 39 , 423 /4 ' . • ; , 53 2 , 428 / 906 



13 . !' I 'J 



r : 34 

L5: Entr: 

US-FAT-NC 
DOCUMENT- 



TITLE: I: 
other ar: 



u 



'CO A 



File: US ? - 



*r:*h- bound compositions *'ci :iunufac 
.nmicallv controlled ce ' ...ular mac] 



Aug 26, 1997 



Mitainers and 



DATE-ISS' 



1: 



inventor 
nam:- 

Andersen 
Hod son ; 



Barbara 
Barbara 



stat; 

CA 
CA 



ZI? CODr 

N/A 

N/A 



COUNTRY 

i 3 / A 

n/a 



us-cl-cu; 

521/68, 



3, 4 23 / 310 . F) , 428 / 317 .9 , 
4- : ">, ^24/44^, 524 / 493 



428/ 313.8 , 1^? /:-£•:!/ 428 / 36 .5 , 



LI jo 

L5: Entry 

US-PAT-NC 
DOCUMENT- 



IS A 



File: USTT 



Aug 5, 1997 



TITLE: Ce 
DATE-ISSl 



c ;ca:r.ors 



INVENTOR - 
NAME 

Anderser, 
Hodson ; 



Barbara 



STA r : 

CA 

CA 



ZIP CODf; 
U I A 



COUNTRY 



US-CL-CU! 
428 / 36 .4 , 



: 06/ 524 . 6 , 206 / 524 . 7, 423 / 312 , 



/ 3 -7.9 , 428/34 .7, 



i.ii 



L5: Entr; 

US - PAT- N "J 
DOCUMENT 

TITLE: Hi 

date-issl: 



^ a 



File: USP7 



Jun 24, 1997 



iou:j matrices and me i:b.-_dc for their •■.ar,-: ucture 



INVENTOR* 
NAME 

Anderse: . 
Hodson; 



? arbara 
Barbara 



STATE 

CA 

CA 



zip cod: 

N/A 
N/A 



COUNTRY 

" /A 



US-CL-CUF 
42 8/312.- 



-CK/698, 106/713, 1C6/--05, 423 /22 3 , 
■ :0: : . 17 



34 .7, 



U of 19 



O 37. 

L5: Entry 

US-PAT-NC 
DOCUMENT 

TITLE: Le 
for thei 

DATE-ISSl 

INVENTOR- 
NAME 

Andersen 
Hodson; . 

US-CL-CU: 
52/ 309.1: 



7 A 



rile: USPT 



May 20, 1997 



having a cement it ic is structural nuc:: v . and methods 



a r bar a 



STATE ZIP CODE >': r UNTRY 

CA il/A :" ' •> 

CA N/A K'A 



2 , 123/ 312 ,4 , 423/ 319 - 1 , : L2S/7C, 11^370, 2/386 , 



IE 



O 38 

L5 : Entr\ 

US-PAT-NC 
DOCUMENT - 

TITLE: H: 



A 



File: USPT 



norganically filled uw.tri 



May 20, 1997 



DATE-ISS' 

INVENTOR- 
NAME 

Anderses ■ 
Hodson; 



nroara 



STATE 

CA 

CA 



Zip cODh 

M / A 



UNfTRY 



US-CL-CU? 
428/182, 



121 6/277, 16/335, 206/524 .7, 206/50 
,28 -.3, 428/532 



"^9, 428/168, 



mat , .B»5r 



□ 39. ,53 1 :A 

L5: Entr , File: USPT May 20, 1997 



15 ol V) 



, US-PAT-NC 
DOCUMENT - 



"52 



TITLE: Cc 

DATE- I SSI 

INVENTOR- 
NAME 

Andersen ■ 
Hodson; . 



nq containers 



:ty 

tnca .rbara 
Barbara 



STATE 

CA 

CA 



zip cod:- 
n / k 

N / A 



-NTRY 



US-CL-CU? 
428 / 319 . : 



■ . 2 , 206 / 524 . 6 , 206/5 24 . 7 , 

'36 .6, 423/703 



/' .-I* 428 / 317 . 9 , 



□ 40. 

L5: Entr\ 

US-PAT-NC 
DOCUMENT- 

TITLE: Si 

DATE- I SSI 



File: US? f i 



.vdraulical Iv set table materials 



May 6, 1997 



INVENTOR - 
NAME 

Andersen 
Hodson; . 



-nts 



rbara 
rbara 



STATE 

CA 
CA 



ZI? CODr: 

■■■] / j\ 



. JNTRY 



us-CL-cur 

428/220, 



! C ' 106 / 729 , 106/ 73 0 , i^/DIG_.J?, ^Jri/±S'>> ^8/ 182 , 
. • ''703 , 42S/9G6 



nation;; ii!Clatei:]i!j^«ren^ 



ill 



O 41. 

L5: Entr\ 

US-PAT-N', 
DOCUMENT 

TITLE: S: 

DATE-ISSl 



7 A 



File: USPT 



b 1 • . ' ydrau 1 i c a 1 ] y sett a b 1 coropc s i c i c n £■ 



Mar 25, 1997 



INVENTOR - 
NAME 

Anderser. 
Hodson; 



a rbara 
Barbara 



STATE 

CA 

CA 



ZIP CODE 

i f / T\ 



UNTRY 

1 a 



us-cl-cu; 

428/312 . 



/li 106 / 638 , 4 25/ 152 , 4 2S/ V 7 , 4 2 3 ,, 
; ^3 28/ 703 , 4 2S/906 



/220, 



cation: I D.ate;: 



O 42 

L5: Entr; 

US-PAT-N 
DOCUMENT* 

TITLE: M- 
polymer : 

DATE-ISS 

INVENTOR 
NAME 

Andersei. 
Hodson; 



'2i 



OA 



rile: USP1 



Dec 10, 1996 



of sheets driving a highly incr-.ini ' * filled organic 



-IT'/ 

r/: £. >arbara 
arbara 



STATE 

CA 

CA 



.:tp cod-: 
;j/a 



COUNTRY 
/A 
'/A 



us-cl-cu: 

264/294, 



1, 264/101 , 264/103, 2C1/: *> \ 26^. ; 3^ ' '.4/145, 264/175, 



1. 



O 43 

L5: Entr; 

US-PAT-N 

DOCUMENT 

TITLE: M, 
sheets 
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What is claimed and desired to be secured by United States Patent is: 

1. An article of manufacture comprising a matrix reinforced with fibers, the matrix 
comprising a substantially homogeneous mixture of aggregate and organic binder, the 
article being foraged by removing a substantial quantity of water by evaporation from an 
inorganically filled mixture including: 

water; 

a water-dispersible organic polymer binder selected from the group consisting of 
polysaccharides, proteins, and mixtures or derivatives thereof; 

an inorganic aggregate having a concentration in a range from about 3 0% to about 98% by 
volume of total solids in the inorganically filled mixture; and 
a fibrous material, 

the fibrous material being substantially homogeneously dispersed throughout the matrix of 
aggregate and organic binder, wherein the matrix of aggregate and organic binder has a 
thickness in a range from about 0.01 mm to about 1 cm and degrades after prolonged 
exposure to water. 

2. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
comprises a plurality of different aggregate materials. 

3. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has a 
concentration in a range from about 50% to about 90% by volume of total solids in the 
inorganically filled mixture. 

4. An article of manufacture as defined in claim 1, wherein the inorganic aggregate has a 
concentration in a range from about 6 0% to about 8 0% by volume of total solids in the 
inorganically filled mixture. 

5. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
comprises individual particles that are size optimized in order to achieve a 
predetermined particle packing density of the inorganic aggregate. 

6. An article of manufacture as defined in claim 5, wherein the inorganic aggregate has a 
particle packing density in a range from about 0.65 to about 0.99. 

7. An article of manufacture as defined in claim 5, wherein the inorganic aggregate has a 
particle packing density in a range front about 0.7 to about 0.95. 

8. An article of manufacture as defined in claim 5, wherein the inorganic aggregate has a 
particle packing density in a range from about 0.75 to about 0.9. 

9. An article of manufacture as defined in claim 1, wherein the inorganic aggregate 
comprises a lightweight aggregate which reduces the density and increases the insulation 
ability of the matrix of aggregate and organic binder. 

10. An article of manufacture as defined in claim 9, wherein the lightweight aggregate is 
selected from the group consisting of perlite, vermiculite, hollow glass spheres, porous 
ceramic spheres, expanded clay, lightweight expanded geologic materials, pumice, 
microspheres, and mixtures thereof. 

11. An article of manufacture as defined in claim 1, wherein the inorganic aggregate is 
selected from the group consisting of clay, gypsum, calcium carbonate, mica, silica, 
alumina, metals, sand, gravel, sandstone, limestone, and mixtures thereof. 
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12. An article of manufacture as defined in claim 1, wherein the inorganically filled 
mixture further includes an organic aggregate selected from the group consisting of 
seeds, starches, gelatins, polymers, cork, agar materials, and mixtures or derivatives 
thereof . 

13. An article of manufacture as defined in claim 1, wherein the inorganically filled 
mixture further includes plastic spheres. 

14. An article of manufacture as defined in claim 13, wherein the plastic spheres have a 
concentration in a range from about 1% to about 10% by weight of total solids in the 
inorganically filled mixture. 

15. An article of manufacture as defined in claim 13, wherein the plastic spheres are 
concentrated near a surface of the article. 

16. An article of manufacture as defined in claim 1, wherein the inorganically filled 
mixture further includes a hydraulically settable material. 

17. An article of manufacture as defined in claim 16, wherein the hydraulically settable 
material comprises portland cement. 

18. An article of manufacture as defined in claim 16, wherein the hydraulically settable 
material is selected from the group consisting of calcium sulfate hemihydrate calcium 
oxide, and mixtures thereof. 

19. An article of manufacture as defined in claim 1, wherein the fibrous material has a 
concentration in a range from about 0.5% to about 60% by volume of total solids in the 
inorganically filled mixture. 

20. An article of manufacture as defined in claim 1, wherein the fibrous material has a 
concentration in a range from about 2% to about 4 0% by volume of total solids in the 
inorganically filled mixture. 

21. An article of manufacture as defined in claim 1, wherein the fibrous material has a 
concentration in a range from about 5% to about 2 0% by volume of total solids in the 
inorganically filled mixture. 

22. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises organic fibers. 

23. An article of manufacture as defined in claim 22, wherein the organic fibers are 
selected from the group consisting of hemp, cotton, bagasse, abaca, flax, southern pine, 
southern hardwood fibers, and mixtures thereof. 

24. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises inorganic fibers. 

25. An article of manufacture as defined in claim 24, wherein the inorganic fibers are 
selected from the group consisting of glass, silica, ceramic, graphite, metal fibers, and 
mixtures thereof . 

26. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises a mixture of fibers having varying strengths and flexibilities in order to 
impart such properties of strength and flexibility to the matrix of aggregate and organic 
binder . 

27. An article of manufacture as defined in claim 1, wherein the fibrous material 
increases the tensile strength of the matrix of aggregate and organic binder. 

28. An article of manufacture as defined in claim 1, wherein the fibrous material 
increases the flexibility of the matrix of aggregate and organic binder. 

29. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises individual fibers having an aspect ratio of at least about 10:1. 

30. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises individual fibers having an aspect ratio of at least about 100:1. 

31. An article of manufacture as defined in claim 1, wherein the fibrous material 
comprises individual fibers having an aspect ratio of at least about 200:1. 

32. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a cellulose-based polymer. 

33. An article of manufacture as defined in claim 32, wherein the cellulose-based polymer 
is selected from the group consisting of methylhydroxyethylcellulose , 

hydroxymethylethyl cellulose, carboxymethylcellulose , methylcellulose , ethylcellulose, 
hydroxyethylcellulose, hydroxyethylpropylcellulose , and mixtures or derivatives thereof. 

34. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a starch-based polymer. 

35. An article of manufacture as defined in claim 34, wherein the starch-based polymer is 
selected from the group consisting of amylopectin, amylose, seagel, starch acetates, 
starch hydroxyethyl ethers, ionic starches, long-chain alkylstarches, dextrines, amine 
starches, phosphate starches , dialdehyde starches , and mixtures or derivatives thereof. 

36. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a protein-based material. 

37. An article of manufacture as defined in claim 36, wherein the protein-based material 
is selected from the group consisting of prolamine, collagen, gelatin, glue, casein, and 
mixtures or derivatives thereof. 

38. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
comprises a polysaccharide selected from the group consisting of alginic acid, 
phycocolloids, agar, gum arabic, guar gum, locust bean gum, gum karaya, gum tragacanth, 
and mixtures or derivatives thereof. 

39. An article of manufacture as defined in claim 1, wherein the inorganically filled 
mixture further includes a synthetic organic polymer. 
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40. An article of manufacture as defined in claim 39, wherein the synthetic organic 
polymer is selected from the group consisting of polyvinyl pyrrolidone, polyethylene 
glycol, polyvinyl alcohol, polyvinylmethyl ether, polyacrylic acids, polyacrylic acid 
salts, polyvinyl acrylic acids, polyvinylacrylic acid salts, polyacrylimides , polylactic 
acid, ethylene oxide polymers, synthetic clay, latex, and mixtures or derivatives 
thereof . 

41. An article of manufacture as defined in claim 1, wherein the concentration of the 
organic polymer binder is in a range from about 1% to about 6 0% by volume of total solids 
in the matrix of aggregate and organic binder. 

42. An article of manufacture as defined in claim 1, wherein the concentration of the 
organic polymer binder is in a range from about 2% to about 3 0% by volume of total solids 
in the matrix of aggregate and organic binder. 

43. An article of manufacture as defined in claim 1, wherein the concentration of the 
organic polymer binder is in a range from about 5% to about 2 0% by volume of total solids 
in the matrix of aggregate and organic binder. 

44. An article of manufacture as defined in claim 1, wherein the organic polymer binder 
and fibrous material together have a concentration in a range from about 5% to about 70% 
by volume of total solids in the matrix of aggregate and organic binder. 

45. An article of manufacture as defined in claim 44, wherein the organic polymer binder 
and fibrous material together have a concentration less than about 50% by volume of total 
solids in the matrix of aggregate and organic binder. 

46. An article of manufacture as defined in claim 44, wherein the organic polymer binder 
and fibrous material together have a concentration less than about 3 0% by volume of total 
solids in the matrix of aggregate and organic binder. 

47. An article of manufacture as defined in claim 1, wherein the total concentration of 
the organic polymer binder and fibrous material is in a range from about 5% to about 3 0% 
by volume of total solids in the matrix of aggregate and organic binder. 

48. An article of manufacture as defined in claim 1, wherein the inorganically filled 
mixture further includes a dispersant. 

49. An article of manufacture as defined in claim 48, wherein the dispersant is selected 
from the group consisting of sulfonated naphthalene- formaldehyde condensate, sulfonated 
melamine- formaldehyde condensate, lignosulf onate , and polyacrylic acid. 

50. An article of manufacture as defined in claim 1, wherein the matrix of aggregate and 
organic binder further includes a discontinuous phase comprising finely dispersed voids. 

51. An article of manufacture as defined in claim 1, wherein the article has a wall 
thickness in a range from about 0.1 mm to about 1 cm. 

52. An article of manufacture as defined in claim 1, wherein the article has a wall 
thickness in a range from about 0.5 mm to about 5 mm. 

53. An article of manufacture as defined in claim 1, wherein the article is readily 
degradable into environmentally neutral components. 

54. An article of manufacture as defined in claim 1, wherein the matrix of aggregate and 
organic binder has a tensile strength in a range from about 0.05 MPa to about 70 MPa . 

55. An article of manufacture as defined in claim 1, wherein the matrix of aggregate and 
organic binder has a tensile strength in a range from about 5 MPa to about 4 0 MPa. 

56. An article of manufacture as defined in claim 1, wherein the matrix of aggregate and 
organic binder has a density in a range from about 0.1 g/cm.sup,3 to about 2 g/cm..sup,3. 

57. An article of manufacture as defined in claim 1, wherein the matrix of aggregate and 
organic binder has a density in a range from about 0.2 g/cm.sup.3 to about 1.5 

g/cm . sup . 3 . 

58. An article of manufacture as defined in claim 1, wherein the matrix of aggregate and 
organic binder has a tensile strength to density ratio in a range from about 2 

MPa .multidot . cm . sup . 3 /g to about 2 00 MPa . multidot . cm . sup . 3 /g. 

59. An article of manufacture as defined in claim 1, wherein the matrix of aggregate and 
organic binder has a tensile strength to density ratio in a range from about 3 

MPa .multidot . cm . sup . 3 /g to about 50 MPa .multidot . cm . sup . 3 /g. 

60. An article of manufacture as defined in claim 1, wherein the article comprises a 
sheet product . 

61. An article of manufacture as defined in claim 60, wherein the article comprises a 
plurality of sheets. 

62. An article of manufacture as defined in claim 1, wherein the article comprises a 
container . 



63 . An article of 


manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 


shape of a box. 
64 . An article of 


manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 


shape of a hingedly closable box, 
65. An article of manufacture as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


a 




corrugated box. 
66 . An article of 


manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 


shape of a crate. 
67. An article of 


manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 


shape of a tube . 
68 . An article of 


manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 


shape of a cup . 
69. An article of 


manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 
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shape of a clam shell container. 



70. An article of manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 
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71. An article of manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 


72 . An article of manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 
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73 . An article of manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 


74 . An article of manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 


75. An article of manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 


shape of a lid. 

76 . An article of manufacture 


as 


defined 


in 


claim 


62, 


wherein 


the 


container 


is 


in 


the 



shape of an article selected from the group consisting of a storing container, dispensing 
container, portioning container, packaging container, and shipping container. 

77. An article of manufacture as defined in claim 1, wherein the article is selected from 
the group consisting of a liner, partition, wrapper, and cushioning material . 

78. An article of manufacture as defined in claim 1, wherein the surface of the article 
further includes a coating material . 

79. An article of manufacture as defined in claim 78, wherein the coating material is 
selected from the group consisting of melamine, polyvinyl chloride, polyvinyl alcohol, 
polyvinyl acetate, polyacrylate, hydroxypropylmethylcellulose , polyethylene glycol, 
acrylics, polyurethane , polylactic acid, starch, soy bean protein, polyethyl'ene , 
synthetic polymers, waxes, elastomers, and mixtures or derivatives thereof. 

80. An article of manufacture as defined in claim 78, wherein the coating material is 
selected from the group consisting of sodium silicate, calcium carbonate, kaolin, 
ceramic, and mixtures thereof. 

81. An article of manufacture as defined in claim 78, wherein the coating material 
increases the ability of the inorganically filled matrix to resist water degradation. 

82. An article of manufacture as defined in claim 1, wherein the matrix of aggregate and 
organic binder can elongate in a range from about 0.5% to about 8% without completely 
fracturing . 

83. An article of manufacture as defined in claim 1, wherein the article further includes 
printed indicia. 

84. An article of manufacture as defined in claim 1, wherein the article includes a score 
cut defining an area where the article can more easily bend. 

85. An article of manufacture as defined in claim 1, wherein the article includes a 
perforation defining an area where the article can more easily bend. 

86. An article of manufacture as defined in claim 1, wherein the article includes a score 
defining an area where the article can more easily bend. 

87. An article of manufacture as defined in claim 1, wherein the article includes a 
hinge . 

88. An article of manufacture comprising a matrix reinforced with fibers, the matrix 
comprising a substantially homogeneous mixture of aggregate and organic binder, the 
article being formed by removing a substantial quantity of water by evaporation from an 
inorganically filled mixture including: 

water; 

a water-dispersible organic polymer binder selected from the group consisting of 
polysaccharides, proteins, and mixtures or derivatives thereof, the organic polymer 
binder having a concentration in a range from about 1% to about 6 0% by volume of total 
solids in the inorganically filled mixture; 

an inorganic aggregate having a concentration in a range from about 3 0% to about 98% by 
volume of total solids in the inorganically filled mixture; and 

a fibrous material having a concentration in a range from about 0.5% to about 6 0% by 
volume of total solids in the inorganically filled mixture, 

the fibrous material being substantially homogeneously dispersed throughout the matrix of 
aggregate and organic binder, wherein the matrix of aggregate and organic binder has a 
thickness in a range from about 0.1 mm to about 1 cm and degrades after prolonged 
exposure to water. 

89. An article of manufacture as defined in claim 88, wherein the hydrated mixture 
further includes an organic aggregate material selected from the group consisting of 
seeds, starch granules, cork, solid gelatin material, solid agar materials, and mixtures 
or derivatives thereof . 

90. An article of manufacture as defined in claim 88, wherein the inorganic aggregate 
material includes calcium carbonate. 

91. An article of manufacture as defined in claim 88, wherein the inorganic aggregate 
material includes gypsum. 

92. An article of manufacture as defined in claim 92, wherein the polysaccharide organic 
binder comprises starch . 

93. An article of manufacture comprising a matrix reinforced with fibers, the matrix 
comprising a substantially homogeneous mixture of aggregate and organic binder, the 
article being formed by removing a substantial quantity of water by evaporation from an 
inorganically filled mixture including: 
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water; 

a water-dispersible organic binder selected from the group consisting of polysaccharides, 
proteins, and mixtures or derivatives thereof; 
a fibrous material; and 

an inorganic aggregate having a concentration in a range from about 3 0% to about 95% by 
volume of total solids in the inorganically filled mixture; 

said fibrous material being substantially homogeneously dispersed throughout the matrix 
of aggregate and organic binder, the organic components of the article having a 
concentration of at least about 5% by volume of total solids in the matrix of aggregate 
and organic binder, wherein the matrix of aggregate and organic binder degrades after 
prolonged exposure to water and the article has a wall thickness in a range from about 
0.1 mm to about 1 cm. 

94. An article of manufacture as defined in claim 93, the organic polymer binder and 
fibrous material together having a concentration less than about 50% by volume of total 
solids in the matrix of aggregate and organic binder. 

95. An article of manufacture as defined in claim 93, the organic polymer binder and 
fibrous material together having a concentration less than about 30% by volume of total 
solids in the matrix of aggregate and organic binder. 

96. An article of manufacture as defined in claim 93, wherein the hydrated mixture 
further includes an organic aggregate material comprising starch granules. 

97. An article of manufacture as defined in claim 93, wherein the inorganic aggregate 
material includes calcium carbonate. 

98. An article of manufacture as defined in claim 93, wherein the inorganic aggregate 
material includes gypsum. 

99. An article of manufacture as defined in claim 93, wherein the polysaccharide organic 
binder comprises starch . 

100. An article of manufacture comprising a matrix reinforced with fibers, the matrix 
comprising a substantially homogeneous mixture of aggregate and organic binder, the 
article being formed by removing a substantial quantity of water by evaporation from an 
inorganically filled mixture including: 

water; 

a water-dispersible organic polymer binder selected from the group consisting of 
polysaccharides, proteins, and mixtures or derivatives thereof; 

an inorganic aggregate having a concentration in a range from about 3 0% to about 98% by 
volume of total solids in the inorganically filled mixture; and 
a fibrous material, 

the fibrous material being substantially homogeneously dispersed throughout the matrix of 
aggregate and organic binder, the article having a wall thickness in a range from about 
0.01 mm to about 2 cm, wherein the article comprises a container in the shape of a 
hingedly closable box. 

101. An article of manufacture as defined in claim 100, wherein the article includes a 
hinge comprising an area of the matrix of aggregate and organic binder having reduced 
thickness . 

102. An article of manufacture as defined in claim 101, wherein there is an increased 
concentration of fibers in the area of the matrix of aggregate and organic binder having 
reduced thickness. 

103. An article of manufacture comprising a matrix reinforced with fibers, the matrix 
comprising a substantially homogeneous mixture of aggregate and organic binder, the 
article being formed by removing a substantial quantity of water by evaporation from an 
inorganically filled mixture including: 

water; 

a water-dispersible organic polymer binder selected from the group consisting of 
polysaccharides, proteins, and mixtures or derivatives thereof; 

an inorganic aggregate having a concentration in a range from about 3 0% to about 98% by 
volume of total solids in the inorganically filled mixture; and 
a fibrous material, 

the fibrous material being substantially homogeneously dispersed throughout the matrix of 
aggregate and organic binder, the article having a wall thickness in a range from about 
0.01 mm to about 2 cm, wherein the article comprises a clam shell container. 

104. An article of manufacture as defined in claim 103, wherein the clam shell container 
includes a hinge comprising an area of the matrix of aggregate and organic binder having 
reduced thickness . 

105. An article of manufacture as defined in claim 104, wherein there is an increased 
concentration of fibers in the area of the matrix of aggregate and organic binder having 
reduced thickness . 

106. An article of manufacture comprising a matrix reinforced with fibers, the matrix 
comprising a substantially homogeneous mixture of aggregate and organic binder, the 
article being formed by removing a substantial quantity of water by evaporation from an 
inorganically filled mixture including: 

water; 

a water-dispersible organic binder selected from the group consisting of polysaccharides, 
proteins, and mixtures or derivatives thereof; 
a fibrous material; and 

an inorganic aggregate having a concentration in a range from about 3 0% to about 95% by 
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volume of total solids in the inorganically filled mixture; 

said fibrous material being substantially homogeneously dispersed throughout the matrix 
of aggregate and organic binder, the organic components of the article having a 
concentration of at least about 5% by volume of total solids in the matrix of aggregate 
and organic binder, the article having a wall thickness in a range from about 0.1 mm to 
about 5 mm . 
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